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1.0 INTRODUCTION AND BACKGROUND

1.1 OVERVIEW

S. Llewellyn & Associates Limited has been retained by DVLP Property Group to provide
consulting engineering services for the proposed development at 1335-1355 Plains Road
East in the City of Burlington (see Figure 1.0 for location plan). This report will outline the
functional servicing strategy for the proposed development.

The proposed development consists of demolishing four buildings and constructing 38
townhouse units within 3 blocks. The development will also include landscaped areas,
asphalt parking/driveways and a single access point.

This Functional Servicing Report will provide detailed information of the proposed
servicing scheme for this development. Please refer to the preliminary site engineering
plans prepared by S. Llewellyn and Associates Limited and the site plan prepared by
Chamberlain Architect Services Ltd. for additional information.

1.2 BACKGROUND INFORMATION
The following documents were referenced in the preparation of this report:

Ref. 1: MOE Stormwater Management Practices Planning and Design Manual (Ministry
of Environment, March 2003)

Ref. 2: City of Burlington Standard Drawings (City of Burlington, March 2004)

Ref. 3: Halton Region Water and Wastewater Linear Design Manual (Halton Region,
May 2014)

Ref. 4: Erosion & Sediment Control Guidelines for Urban Construction (December 2006)
Ref. 5: Geotechnical Investigation, Proposed Residential Development 1335, 1349,

1355 Plains Road East, Burlington, Ontario. (Sola Engineering December 6,
2017)
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Figure 1.0 — Location Plan

2.0 STORMWATER MANAGEMENT

The following stormwater management (SWM) criteria will be applied to the site, in
accordance with the City of Burlington:

Quantity Control
The stormwater discharge rates in the post-development condition will not exceed the 5-
year discharge rate in the pre-development condition.

Quality Control
The stormwater runoff from the post-development must meet Level 1 (Enhanced)
stormwater quality control (80% TSS removal, 90% average annual runoff treatment)

Erosion Control
Erosion and sediment control measures will be implemented in accordance with the
standards of the City of Burlington.
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21 PRE-DEVELOPMENT CONDITIONS

In the pre-development condition, the 0.46 ha site contains 4 existing buildings with
associated asphalt driveways/parking lots. The site is bound by existing residential lands
to the north and west, Helena Street to the east and Plains Road East to the south.

There is an existing 975mms storm sewer along Helena Street, an existing 750mms
storm sewer along Plains Road and an existing 450mmwa storm sewer within an
easement through the subject lands, all ultimately discharging to the existing 1.8m x 1.2m
box culvert crossing Plains Road East.

One catchment area, Catchment 101, has been identified in the pre-development
condition. Catchment 101 represents the area of the entire site that drains to the existing
culvert crossing Plains Road East. See Table 2.1 below and the Pre-Development Storm
Drainage Area Plan in Appendix A for details.

Table 2.1- Pre-Development Catchment Areas
o
Catchment ID Description Area % Runoff Coefficient
(ha) | Imp.
101 To Plains Road 0.46 81 0.79

An analysis was performed on Catchment 101 using the SWMHYMO hydrologic
modelling program developed by J.F. Sabourin & Associates for the 2-year to 100-year
City of Burlington Design Storms. A summary of the results can be found in Table 2.2
below and the detailed SWMHYMO input/output information in Appendix B.

Table 2.2 - Pre-Development
Condition Site Discharge

Storm Event S?:éﬁgrrgeen(tr:]g;)
2-Yr Event 0.082
5-Yr Event 0.108
10-Yr Event 0.124
25-Yr Event 0.146
50-Yr Event 0.161
100-Yr Event 0.177

2.2 POST-DEVELOPMENT CONDITIONS

It is proposed to develop the site by constructing 38 townhouse units within 3 blocks. It is
proposed to service the site with a private storm sewer system, designed and constructed
in accordance with the City of Burlington Standards.

Two catchment areas, Catchment 201 and 202, have been identified in the post-
development condition. Catchment 201 represents the area of the proposed rooftop and
asphalt areas which will be subject to stormwater management controls before ultimately
discharging to the existing 1.8m X 1.2m concrete culvert. Catchment 202 represents the
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area of the proposed rooftop and asphalt areas which will drain uncontrolled to the
existing catchbasins within the right-of-way and discharge to the existing 1.8m X 1.2m
concrete culvert. See Table 2.3 below and the Post-Development Storm Drainage Area
Plan in Appendix A for details.

Table 2.3- Post-Development Catchment Area
o
Catchment ID Description Area % Runoff Coefficient
(ha) | Imp.
201 Controlled to culvert 0.33 74 0.75
202 Uncontrolled to culvert | 0.13 76 0.77
Water Quantity Control

It is proposed to apply quantity control measures to the runoff from Catchment 201 by
means of a 135mm= orifice pipe between proposed MH4 and MH7. The orifice pipe will
prevent the post development discharge rate from exceeding the 5-year pre-development
discharge rate in all storm events up to and including the 100-year event. See the
Preliminary Site Servicing Plan for orifice location.

With the installation of on-site quantity control measures for Catchment 201, it will be
required to provide stormwater storage during storm events up to and including the 100-
year event. To provide the required storage, it is proposed to install Stormtech SC-740
underground storage tanks under the proposed asphalt laneway. The maximum tank
volume has been proposed within the site, given the limited available space for
stormwater storage.

Preliminary details of the proposed storage tanks can be found on the Preliminary Site
Servicing Plan. The stage-storage-discharge characteristics can be seen in Table 2.4
below and Appendix A for details.

Table 2.4 — Post-Development Condition Stage-Storage-Discharge
(Catchment 201)

Storm Event Total( rSr}]tsc)Jrage Dl(sr(r:]r;;asr)ge
97.05 (Orifice Pipe) 0 0.0000
97.55 (Bottom of Tank) 0 0.0334
97.75 (0.20m Depth) 14 0.0403
97.95 (0.40m Depth) 28 0.0463
98.15 (0.60m Depth) 41 0.0515
98.31 (Top of Tank) 52 0.0554

An analysis was performed on Catchment 201 using the SWMHYMO hydrologic
modelling program developed by J.F. Sabourin & Associates for the 2-year to 100-year
City of Burlington Design Storms. A summary of the results can be found in Table 2.5
below and the detailed SWMHYMO input/output information in Appendix B.
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Table 2.5 — Post-Development Condition Site Discharge
Catchment 201 | Catchment 202 .

Storm Controlled Uncontrolled . Total Allowable* Required
E ) ; Discharge | Discharge Storage

vent Discharge Discharge (m3/s) (m3/s) (m?)

(m3/s) (m3/s)

2-Yr 0.039 0.024 0.062 0.108 10.9

5-Yr 0.043 0.031 0.074 0.108 20.0
10-Yr 0.046 0.036 0.081 0.108 26.6
25-Yr 0.049 0.042 0.090 0.108 34.5
50-Yr 0.051 0.047 0.097 0.108 40.6
100-Yr 0.053 0.051 0.103 0.108 46.6

* Allowable discharge equal to the 5-yr pre-development discharge
This analysis determined the following:

« The post-development discharge rated will not exceed the 5-year pre-
development discharge rate during all storm events up to and including the 100-
year storm, with the installation of an orifice pipe between MH4 and MH7;

« 46.6m° of stormwater storage is required during the 100-year event, which can be
accommodated by the proposed storage vault, having a volume of 52m3.

Water Quality Control

The proposed development is required to achieve an “Enhanced” (80% TSS removal)
level of water quality protection. To achieve this criteria, discharge from Catchment 201
will be subject to treatment from a Hydroguard oil/grit separator before ultimately
discharging to the existing 1.8m X 1.2m concrete culvert on Plains Road East. The
Hydroguard sizing software was used to determine the required size of oil/grit separator
unit for the site. It was determined that a Hydroguard HG4i unit will be installed at CB7.1
and CBMHS8 before discharging into the proposed storage tanks. At CB7.1 the HG unit
will provide 97% TSS removal and 99% average annual runoff treatment and the HG unit
at CBMH8 will provide 96% TSS removal and 99% average annual runoff treatment,
which satisfies the requirements for an “Enhanced” level for quality control. See
Hydroguard unit sizing procedures in Appendix C for details.

23 SEDIMENT AND EROSION CONTROL
In order to minimize erosion during the grading and site servicing period of construction,
the following measures will be implemented:

. Install silt fencing along the outer boundary of the site to ensure that
sediment does not migrate to the adjacent properties;

. Install sediment control (silt sacks) in the proposed catchbasins as well as
the nearby existing catchbasins to ensure that no untreated runoff enters
the existing conveyance system;
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. Stabilize all disturbed or landscaped areas with hydro seeding/sodding to
minimize the opportunity for erosion;
. Install a mud mat at the construction entrance of the site to reduce mud

tracking and sediment leave the site via construction traffic;

To ensure and document the effectiveness of the erosion and sediment control
structures, an appropriate inspection and maintenance program is necessary. The
program will include the following activities:

. Inspection of the erosion and sediment controls (e.g. silt fences, sediment
traps, outlets, vegetation, etc.) with follow up reports to the governing
municipality; and

. The developer and/or his contractor shall be responsible for any costs
incurred during the remediation of problem areas;

Details of the proposed erosion & sediment control measures will be provided on the
Erosion and Sediment Control Plans, which will be provided upon final design.

3.0 SANITARY SEWER SERVICING

3.1 EXISTING CONDITIONS

There are two existing sanitary mains which are located adjacent to the subject site.
There is an existing 200mms sanitary sewer along Helena Street and an existing
250mmw sanitary sewer along Plains Road. There are a series of existing sanitary
laterals, which are currently servicing the existing buildings on-site. These lateral connect
into the existing 250mma sanitary sewer along Plains Road

3.2 SANITARY DEMAND

Sanitary discharge from the site was estimated in accordance with the Halton Region
Water and Wastewater Linear Design Manual. Table 3.1 summarizes the sanitary sewer
discharge rate for the subject lands.

Table 3.1- Post-Development Sanitary Sewer Discharge

Avg. . S
s Peakin Infiltration ® | Peak Flow E
Population A Demand Factor% (I/s) (I/s)
B (I/s)
156 persons 0.497 4.19 0.132 2.21

A Population = (24 x 2 bdr units x 2 cap/bdr) + (10 x 3 bdr units x 2 cap/bdr) = 156 persons
B Average demand = 275 |/cap/day x population

¢ Peaking Factor = 1+((14/(4+P°%5%))) with P expressed in thousands Min=2.0

D Infiltration flow based on 0.286 I/ha/sec infiltration rate x Site Area (0.46 hectares)

E Peak Flow = (Average Flow x Peaking Factor) + Infiltration
* Population is to be confirmed during site plan approval
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3.3 PROPOSED SANITARY SERVICING AND CAPACITY ANALYSIS

The proposed site will be serviced by a private 200mma sanitary sewer, designed and
constructed in accordance with the Region of Halton standards. Drainage from this sewer
will discharge to the existing 250mmw= sanitary sewer along Plains Road. Units fronting
Plains Road and Helena Street are to connect directly into the sanitary sewers along
these streets.

The minimum grade of the proposed 200mmuw sanitary will be 0.5%. At this minimum
grade, the proposed sanitary sewer will have a capacity of 0.023 m®/s (23 I/s). Therefore,
the proposed 200mmus sanitary sewer at 0.5% grade is adequately sized to service the
proposed development.

4.0 DOMESTIC AND FIRE WATER SUPPLY SERVICING

4.1 EXISTING CONDITIONS

The existing municipal water distribution system consists of 150mms watermains located
along Helena Street and Plains Road. The nearest existing fire hydrant is located in front
of the subject lands, at 1349 Plains Road East.

4.2 DOMESTIC WATER DEMAND

Water demand for the site was estimated in accordance with the Halton Region Water
and Wastewater Linear Design Manual (Ref. 3). Tables 4.1 summarizes the domestic
water demand requirements for the Average Daily, Maximum Daily and Peaking Hourly
demand scenarios.

Table 4.1 - Post-Development Domestic Water Demand

Average Daily | Max. Daily | Max. Hourly | Max. Daily | Max. Hourly
Population #' Demand B Peaking Peaking Demand E Demand F
(I/s) Factor © Factor P (I/s) (I/s)
156 persons 0.497 2.25 4.00 1.12 1.99

A Population = (24 x 2 bdr units x 2 cap/bdr) + (10 x 3 bdr units x 2 cap/bdr) = 156 persons
B Average Daily Demand = 275 I/cap/day x population
€ Max. Daily Peaking Factor = 2.25 (refer to sentence 2.4.1 in Ref.3)
D Max. Hourly Peaking Factor = 4.00 (refer to Table 2-2 in Ref. 3)

E Max. Daily Demand = Average Daily Demand x Max. Daily Peaking Factor

F Max. Hourly Demand = Average Daily Demand x Max. Hourly Peaking Factor
* Population is to be confirmed during site plan approval

4.3 FIRE FLOW DEMAND

Fire flow demands for development are governed by a number of guidelines and criteria,
such as the Water Supply for Public Fire Protection (Fire Underwriters Survey, 1999),
Ontario Building Code (OBC), and various codes and standards published by the
National Fire Protection Association (NFPA).
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The proposed development consists of constructing 3 3-storey residential townhouse
blocks with associated asphalt driveway/parking lot, concrete curbing and landscaped
areas. An additional private fire hydrant is proposed to meet the required 90m separation
to the building face of the proposed townhouse blocks (as per Sentence 3.2.5.7 of the
2012 Ontario Building Code).

The townhouse blocks will be constructed with ordinary construction buildings (C=1.0)
and with limited combustible occupancy (-15% correction). It was determined that Block 2
will require the greatest fire flow. Exposure corrections for Block 2 are based on the
following:

North Face: 15% correction (10.1m to 20m)
South Face: 0% correction (>45m)

East Face: 15% correction (10.1m to 20m)
West Face: 10% correction (20.1m to 30m)
Total: 45%

It is estimated that the required fire flow for the proposed townhouse development will be
150 /s (Block 1), 233 I/s (Block 2) and 200 I/s (Block 3). Hydrant flow tests will be
scheduled to determine the maximum available flow rate along Plains Road and Helena
Street. The hydrant flow test results will be provided once they are available. See Fire
Flow Demand Requirements in Appendix D for calculations and details for all Blocks.

4.4 PROPOSED WATER SERVICING AND ANALYSIS

The proposed water servicing for the subject site consists of instaling a 150mmes
watermain that will connect into the existing 150mms watermain along Plains Road. Units
fronting Plains Road and Helena Street are to be directly connected to the existing
watermains along these streets. Water services for the site are to be designed and
constructed in accordance with the Halton Region standards.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the information provided herein, it is concluded that the proposed development
of 1335-1355 Plains Road East can be constructed to meet the requirements of the City
of Burlington and Halton Region. Therefore, it is recommended that:

 The development be graded and serviced in accordance with the Preliminary
Grading Plan and the Preliminary Site Servicing Plan prepared by S.Llewellyn &
Associates Limited;

* A 135mmw orifice pipe be installed as per the Preliminary Site Servicing Plan and
this report to provide adequate quantity control;

* An underground storage tanks be incorporated under the proposed asphalt
laneway as per the Preliminary Site Servicing Plan to provide stormwater storage;

* A Hydroguard HG4i oil/grit separators be installed as per the Preliminary Site
Servicing Plan and this report to provide efficient stormwater quality control;
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e Erosion and sediment controls be installed as described in this report to meet City
of Burlington requirements;

e The proposed sanitary and water servicing system be installed as per the
Preliminary Site Servicing Plan and this report to adequately service the proposed
development;

e This report be used as the basis for the servicing and stormwater management

design. All design data, assumptions and calculations will be confirmed and/or
updated as part of the future Site Plan Approval submission;

We trust the information enclosed herein is satisfactory. Should you have any questions
please do not hesitate to contact our office.

Prepared by:
S. LLEWELLYN & ASSOCIATES LIMITED

Midd 27—

M. Colosimo, Dipl. T
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Plains Road
Burlington, Ontario

STAGE-STORAGE-DISCHARGE CALCULATIONS

Catchment 201
Outlet Device No. 1 (Quantity)

b

S. LLEWELLYN & ASSOCIATES LIMITED
CONSULTING ENGINEERS

Type: Circular Orifice
Diameter (mm) 135
Area (m?) 0.01431
Invert Elev. (m) 97.05
C/L Elev. (m) 97.12
Disch. Coeff. (Cy) 0.8
Discharge (Q) = CsA(2gH)"®
Number of Orifices: 1
SWM Pond Volumes Outlet No. 1
Tank Additional Additional Active
Incremental Incremental Incremental Cumulative Storage
Elevation Area Volume Underground Surface Volume Volume H Discharge
m m? m® m® m? m m%/s

Orifice Invert 97.05 0 0 0.0 0 0 0 0.000 0.0000
Bottom of Tank 97.55 69 0 0.0 0 0 0 0.433 0.0334
0.20m Deep 97.75 69 14 0.0 0 14 14 0.633 0.0403
0.40m Deep 97.95 69 14 0.0 0 28 28 0.833 0.0463
0.60m Deep 98.15 69 14 0.0 0 41 41 1.033 0.0515
Top of Tank 98.31 69 11 0.0 0 52 52 1.193 0.0554

Project: 17112



ADS Design Tool Site

L

12/13/2017
User Inputs
Chamber Model SC-740

Outlet Control Structure
Project Name

Engineer

Project Location

Project Date
Measurement Type
Required Storage Volume
Stone Porosity

Stone Foundation Depth
Stone Above Chambers
Average Cover Over Chambers
Design Constraint

Design Constraint Dimension

Yes (Outlet)

DS

AR &

Results

System Volume and Bed Size

1331-1355 Plains Road East

Michael
Burlington Ontario
12/11/2017

Metric

50 cubic meters
40%

152 mm.

152 mm.

460 mm.

Width

3 meters

’

Installed Storage Volume
Storage Volume Per Chamber
Number Of Chambers Required
Number Of End Caps Required

Rows/Chambers

Maximum Length
Maximum Width
Approx. Bed Size Required

52 cubic meters
2.12 cubic meters
18 each

2 each

1 row(s) of 18
chamber(s)

42.43 meters
2.09 meters

89 square meters

System Components

Amount Of Stone Required

Volume Of Excavation (Not Including
Fill)

Non-woven Filter Fabric Required
Length Of Isolator Row

Non-Woven Isolator Row Fabric

Woven Isolator Row Fabric

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

t

i o
18" (2.4 m)
(@50 mm) MIN'" “Max
6" (150 mm) MIN .
t f
30"
(760 mm)

l

(150 mm) MIN

http://stormtechcalc.azurewebsites.net/

51" (1295 mm)

L DEPTH OF STONE TO BE DETERMINED
BY DESIGN ENGINEER 6" (150 mm) MIN

e 12" (300 mm) TYP

[1]- TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,
INCREASE COVER TO 24" (600 mm).

© ADS Stormtech 2016

71 cubic meters
94 cubic meters

267 square meters
39.54 meters
94 square meters

117 square meters

7



APPENDIX B
SWMHYMO INPUT/OUTPUT INFORMATION




(T:\...17112. dat) | nput

2 Metric units

*#****************************************************************************|

*# Project Name: 1335-1355 PLAINS ROAD EAST

* 4 BURLI NGTON, ONTARI O

*# JOB NUMBER : 17112

* 4 Dat e : DECEMBER 2017

* 4 Revi sed :

* 4 Conpany : S. LLEVELLYN AND ASSQOCI ATES LTD.
* 4 File : 17112. DAT

*#****************************************************************************
*

START TZERO=[0.0], METOUT=[2], NSTORME[1], NRUNE[002]
BURL_002. st m

*

READ STORM STORM_FI LENAME " STORM 001"
*

*#*****************************************************************************
e
*# PRE- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG
*# s s s s ————————————————
*#
**#****************************************************************************
*# CATCHMENT 101 - Existing Condition (to Plains Road East)
*
CALI B STANDHYD I D=[ 1], NHYD=["101"], DT=[1](m n), AREA=[O0.46](ha),
XI MP=[ 0. 81], TIMP=[0.81], DW=[0](cnms), LOSST[?2],
SCS curve nunber CN=[ 98],
Per vi ous surfaces: |Aper=[0.52](mm, SLPP=[1.0](9%,
LGP=[ 10] (M), MNP=[0.250], SCP=[0](min),
| npervi ous surfaces: A np=[1.0](mm), SLPI=[1.2](%,
LA =[15] (m, MNI=[0.013], SCI=[0](min),
RAINFALL=[ , , , , ](mdhr) , END=-1
**#****************************************************************************|
*
*# POST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG
*# s s s s ————————————————
*#
**#****************************************************************************
*# CATCHMENT 201 - Proposed Condition (Controlled to Plains Rd)
*
CALI B STANDHYD I D=[ 1], NHYD=["201"], DT=[1](m n), AREA=[O0.33](ha),
XI MP=[ 0. 74], TIMP=[0.74], DW=[0](cnms), LOSST[?2],
SCS curve nunber CN=[98],
Per vi ous surfaces: | Aper=[0.52](mm, SLPP=[2.0](9%,
LGP=[8.0] (m), MNP=[0.250], SCP=[0](min)
| npervi ous surfaces: A np=[1.0](mm), SLPI=[2.5](%,
LA =[15] (m, MNI=[0.013], SCI=[0](min),
RAINFALL=[ , , , , ](mdhr) , END=-1
B R R e T T [
*# ROUTE CATCHMENT 201 - THROUGH ORI FI CE
*

ROUTE RESERVO R | Dout =[ 2], NHYD=[ "201"], [ID n=[1],
RDT=[ ] (mn),
TABLE of ( OUTFLOW STORAGE ) val ues
(cms) - (ha-m
0.0 , 0.0

. 0
0.0334 , 0.0000
0. 0403 , 0.0014
0.0463 , 0.0028
0.0515 , 0.0041
0. 0554 , 0.0052
-1, -1 (max twenty pts)

S. Llewellyn & Associates Ltd Page 1 17112



(T:\...17112. dat) | nput
| Dovf=[3], NHYDovf=["OVF"]
[ I e L R
*# CATCHMENT 202 - Proposed Condition (Uncontrolled to Plains Rd)
*
CALI B STANDHYD | D=[ 4], NHYD=["202"], DT=[1](m n), AREA=[O0.13](ha),
XIMP=[0.76], TIMP=[0.76], DW=[0](cns), LCSSH 2],
SCS curve nunber CN=[98],
Per vi ous surfaces: |Aper=[0.52](mm, SLPP=[4.0](9%,
LGP=[6.0] (m), MNP=[0.250], SCP=[0] (min)
| npervi ous surfaces: A np=[1.0](mm), SLPI=[4.5](%,
LA =[6.0] (m), MI=[0.013], SCl=[0](nin)
RAINFALL=[ , , , , ](mmhr) ,
B R R e R R T T
ADD HYD | Dsume[ 5], NHYD=["201+202"], IDs to add=[2, 3, 4]
B R R e
* RUN REMAI NI NG DESI GN STORMS (CI TY OF BURLI NGTON 5 TO 100- YR)
*
START TZERO=[0.0], METQUT=[2], NSTORME[1], NRUN=[005]
BURL_005. stm
*
START TZERO=[0.0], METQUT=[2], NSTORME[1], NRUN=[010]
BURL_010. stm
*
START TZERO=[0.0], METQUT=[2], NSTORME[1], NRUN=[025]
BURL_025. stm
*
START TZERO=[0.0], METQUT=[2], NSTORME[1], NRUN=[050]
BURL_050. stm
*
START TZERO=[0.0], METQUT=[2], NSTORME[1], NRUNE[100]
BURL_100. stm
*
- R e T T
FI NI SH
S. Llewellyn & Associates Ltd Page 2 17112



(T:\...17112. out) Qut put
Surface Area (ha)= 37 09
Dep. Storage (mm) = 1.00 52
SSSSS WM MH HY Y M M 0O 999 999 Average Sl ope (= 1.20 1.00
S WWW MM H H YY MM O O 9 9 9 9 Lengt h (m= 15. 00 10. 00
SSSSS WWW MMM HHHHH Y MMM O O ## 9 9 9 9 Ver 4.05 Manni ngs n = 013 . 250
S WW M M H H Y M M O O 9999 9999 Sept 2011
SSSss wWwW M M H H Y M M 00 9 Max. ef f. I nten. (ni hr)= 68. 16 63. 45
9 9 9 9 over (mn) 1.00 5.00
St or MMt er Managenent Hydrol ogi ¢ Model 999 999 Storage Coeff. (min)= .90 (i) 5.44 (ii)
Unit Hyd. Tpeak (min)= 1.00 5.00
KRR KRR KK AR R KA A AKX R KR AR R AR AR R R AR R AR R R KRR R AEAE Ak Unit Hyd. peak (cms)= 114 o1
KRR AR AR KRR AR KRR A RIAR RS GUVHYMD VT [ 4, 05  ** %%k %k sk kkkkkk &k k& 5k & kK A%k Kk K *TOTALS*
*xxxkxxxx A single event and continuous hydrologic sinulation nodel —**x**xx#x PEAK FLOW (cns) = .07 .01 082 (iii)
gk ko based on the principles of HYMO and its successors Rk ok TIME TO PEAK (hrs)= 1.33 1.35
Hokok ok xkkx OTTHYMD- 83 and OTTHYMO- 89. Hokk ok xkkx RUNOFF VOLUMVE (mm = 31.34 27.36 30 586
I N T TOTAL RAINFALL  (mm)= 32 34 32 34 32342
*#xxxkxxxx Distributed by: J.F. Sabourin and Associates Inc. HR Kk RUNOFF COEFFICIENT = .97 .85 . 946

Kk Kk Kk ok Kk Kk kR k

Qtawa, Ontario: (613) 836-3884
Gatineau, Quebec: (819) 243-6858
Rk ok E-Mail: swrhyno@fsa. Com

I Iy

Kk KAk Rk KAk

Kk Kk KRk

bbbt
bttt

+++++++++ Li censed user:
bbb

S. Llewellyn & Associates Ltd
Burlington SERI AL#: 3902680

Kk ok ko kR Rk kK Kk Rk Kk Kk kK Rk Kk Rk kK kR kK R Rk kK kR kR Rk kK Kk Rk ok

++++++ PROGRAM ARRAY DI MENSI ONS ++++++

KRk KAk Kk Rk X

KKk kKK Maxi mum val ue for ID nunbers : 10 KAk kKK
Rk kR x Max. number of rainfall points: 105408 Rk Rk
Rk ok Max. nunber of flow points 105408 Rk ko

Kk R kR K kK Rk K R KR K Kk R K Kk Rk R K K Rk Rk

Kk kR kKR Kk K KKk K kK ok ko Rk kK Kk Kk Kk kK

DETAI LED OUTPUT

Kk Rk K Rk K R KR R R K R K K R Kk Rk R Kk R Rk R K K Rk

* DATE: 2017-12-14 TIME: 17:06: 53 RUN COUNTER: 000719 *
e e A
* | nput filenane: T:\projects\17112\ FSR SWHYMD 17112. dat *
* Qutput filename: T:\projects\17112\ FSR\ SWHYMD 17112. out *
* Summary filename: T:\projects\17112\ FSR SWHYMD 17112. sum *
* User conments: *
* 1 *
* g *
* 3t *
N L L L L R e T R T LR s T T TR s T TE LT

001: 0001- -

B L L T e e P

*# Project Name: 1335-1355 PLAINS ROAD EAST

*# BURLI NGTQN, ONTARI O

*# JOB NUMBER 17112

*# Dat e DECEMBER 2017

*# Revi sed

*# Conpany S. LLEWELLYN AND ASSQOCI ATES LTD.

17112. DAT

R I I L T
*

** END OF RUN : 1

Ty

| START | Project dir.: T:\projects\17112\ FSR SWWHYMD
-------------------- Rainfall dir.: T:\projects\17112\ FSR\ SWHYMD

TZERO = .00 hrs on 0

METQUT= 2 (output = METRIC)

NRUN = 002

NSTORM= 1

# 1=BURL_002.stm

002:0002- == === == = === e m e e e e e eeemeaeeeeeeeeeeeeaean

B L L R T e e e P e

*# Project Name: 1335-1355 PLAINS ROAD EAST
*H# BURLI NGTON, ONTARI O

*# JOB NUMBER 17112

*# Dat e DECEMBER 2017

*# Revi sed

*# Conpany S. LLEWELLYN AND ASSQOCI ATES LTD.
*# File 17112. DAT

N I I L T

| READ STORM | Fil enane: 2- YR BURLI NGTON CHI CAGD STORM (4- HR DURA
| Ptotal 32.34 mj Comments: 2- YR BURLI NGTON CHI CAGO STORM (4- HR DURA

TIMVE RAIN | TIME RAIN | TIMVE RAIN | TIME RAIN

hrs mi hr | hrs i hr | hrs mi hr | hrs i hr

.17 2.193 | 1.17 17.083 | 2.17 5.221 | 3.17 2.635

.33 2.511 | 1.33 68.163 | 2.33 4.444 | 3.33 2.448

.50 2.955 | 1.50 22.413 | 2.50 3.884 | 3.50 2.289

.67 3.627 | 1.67 11.979 | 2.67 3.459 | 3.67 2.151

.83 4.775 | 1.83 8.270 | 2.83 3.126 | 3.83 2.031

1.00 7.239 | 2.00 6.374 | 3.00 2.857 | 4. 00 1.925

B e
*#
*# PRE- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

*#
*#
B R T T T e Y

*# CATCHMVENT 101 - Existing Condition (to Plains Road East)
*

| CALI B STANDHYD |  Aea (ha)= .46
| 01:101 DT= 1.00 | Total Inp(%= 81.00 Dir. Conn.(%= 81.00
IMPERVIQUS  PERVIQUS (i)

(i) CN F'RCEEDURE SELECTED FOR PERVI QUS LOSSES:
= 8.0 la = Dep. Storage (Above)
(ii) TI NVE STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE COEFFI CI ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

002: 0004- -

B L T R L T ST PP TPy

*H# POST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

B R R T

*# CATCHVENT 201 - Proposed Condition (Controlled to Plains Rd)
*

| CALI B STANDHYD | Area (ha) = .33
| 01:201 DT= 1.00 | Total Inp(%= 74.00 Dir. Conn.(%= 74.00
IMPERVIOUS  PERVI ous (i)
Surface Area (ha)= .24
Dep. Storage (mm = 1.00 52
Average Sl ope (W= 2.50 2.00
Lengt h (m= 15. 00 8. 00
Manni ngs n = 013 . 250
Max. ef f.Inten. (mihr)= 68. 16 63.74
over (mn) 1.00 4.00
Storage Coeff. (min)= L72 (i) 3.94 (ii)
Unit Hyd. Tpeak (nin)= 1.00 4.00
Unit Hyd. peak (cns)= 1.27 .28
*TOTALS*
PEAK FLOW (cns) = .05 o1 .059 (iii)
TIME TO PEAK (hrs)= 1.33 1.35 1.333
RUNCFF VOLUMVE m) = 31.34 27.36 30. 308
TOTAL RAI NFALL (nm = 32.34 32.34 32.342
RUNOFF CCEFFICIENT = 97 85 937

(i) ON PR@EUJRE SELECTED FOR PERVI QUS LOSSES:
98.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLON DCES NOT | NCLUDE BASEFLOW I F ANY.

002: 0005- -
*# ROUTE CATCHMENT 201 - THROUGH ORI FI CE
*

| ROUTE RESERVOIR |
| IN01:(201 ) |
| aur<02:(201 ) |

Requested routing tine step = 1.0 min.

QUTLFOW STORAGE TABLE

QUTFLOW

————————————————————— STORAGE | OUTFLOW
(cns) (ha.m) | (cns)

.000 .0000E+00 | .046 .
.033 . 0000E+00 | .052 . 4100E-02
.040 . 1400E-02 | .055 . 5200E-02
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
I NFLOW >01: (201 ) 33 . 059 1.333 30. 308
QUTFLOA02: (201 ) 33 . 039 1. 350 30. 376
OVERFLOM03: (OVF ) .00 . 000 . 000 . 000

TOTAL NUMBER OF SI MULATED OVERFLOAS = 0
CUMULATI VE TI ME OF OVERFLOWS (hour S) = .00
PERCENTAGE OF TI ME OVERFLON NG %N = .00

PEAK FLOW  REDUCTI ON [ Qout/Q n](%-
TINE SH FT OF PEAK FLON
MAXI MUM  STORAGE ~ USED

65 118

mn
(ha.m)=. 1088E 02

002: 0006- -
*# CATCHMVENT 202 - Proposed Condition (Uncontrolled to Plains Rd)
*

| CALI B STANDHYD | Area (ha) = .13
| 04:202 DI= 1.00 | Total Inp(%= 76.00 Dir. Conn.(%= 76.00
IMPERVIOUS  PERVI ous (i)
Surface Area (ha)= .10
Dep. Storage (mm = 1.00 52
Average Sl ope (W= 4.50 4.00
Lengt h (m= 6. 00 6. 00
Manni ngs n = 013 . 250
Max. eff.Inten. (mihr)= 68. 16 64.00
over (mn) 1.00 3.00
Storage Coeff. (min)= .35 (ii) 2.55 (ii)
Unit Hyd. Tpeak (nin)= 1.00 3.00
Unit Hyd. peak (cns)= 1.60 .42
*TOTALS*
PEAK FLOW (cns) = .02 .01 .024 (iii)
TIME TO PEAK (hrs)= 1.25 1.33 1.333
RUNCFF VOLUMVE m) = 31.34 27.36 30. 388
TOTAL RAI NFALL (nm = 32.34 32.34 32.342
RUNOFF CCEFFICIENT = 97 85 940

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:

S. Llewellyn & Associates Ltd

Page 1
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(T:\...17112. out) Qut put
CN* = 98.0 la = Dep. Storage (Above) | MPERVI QUS PER\/IClJS(l)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL Surface Area (ha) = .24
THAN THE STORAGE COEFFI Cl ENT. Dep. Storage (m = 1.00 52
(iii) PEAK FLOWN DOES NOT | NCLUDE BASEFLOWN | F ANY. Average Sl ope (%= 2.50 200
Lengt h (m= 15. 00 8. 00
Manni ngs n = 013 . 250
Max. eff.Inten. (mihr)= 88. 09 84.27
over (mn) 1.00 4.00
(nm) Storage Coeff. (min)= .65 (ii) 3.53 (ii)
1Dl 02: 201 .33 . 039 1.35 30.38 . 000 Unit Hyd. Tpeak (min)= 1.00 4.00
+1 D2 03: OVF .00 . 000 .00 .00 . 000 Unit Hyd. peak (cns)= 1.33 .31
+1 D3 04: 202 .13 . 024 1.33 30.39 . 000 *TOTALS*
PEAK FLOW (cns) = .06 .02 .078 (iii)
SUM 05: 201+202 . 46 . 062 1.33 30.38 . 000 TIME TO PEAK (hrs)= 1.32 1.33 1.333
RUNCFF VOLUMVE m) = 40.70 36.57 39. 624
NOTE: PEAK FLOAS DO NOT | NCLUDE BASEFLOAS | F ANY. TOTAL RAI NFALL (mm = 41.70 41.70 41. 696
RUNOFF CCEFFICIENT = 98 88 950

002: 0008- -
* RUN REMAI NI NG DESI GN STORMB (CI TY OF BURLINGTON 5 TO 100- YR)
*

** END OF RUN : 4

Ty

| START | Project dir.: T:\projects\17112\ FSR SWWHYMD
-------------------- Rainfall dir.: T:\projects\17112\ FSRN SWHYMD

TZERO = .00 hrs on 0

METOQUT= 2 (output = METRIC)

NRUN = 005

NSTORM= 1

# 1=BURL_005.stm

005: 0002 - - === == = === e e e e e e eme e eeeaeeeeeeeeeeeeaean

B L L R R T e T T P ey
*# Project Name: 1335-1355 PLAINS ROAD EAST

*H# BURLI NGTON, ONTARI O

*# JOB NUMBER : 17112

*# Dat e DECEMBER 2017

*# Revi sed

*H# Conpany S. LLEWELLYN AND ASSQOCI ATES LTD.
*# File : 17112. DAT

N I I L e

| READ STORM | Fil enane: 5- YR BURLI NGTON CHI CAGO STORM (4- HR DURA
| Ptotal 41.70 i Comments: 5- YR BURLI NGTON CHI CAGO STORM (4- HR DURA

TIMVE RAIN | TIME N | TIMVE RAIN | TIME RAIN

hrs mi hr | hrs mdhr | hrs mi hr | hrs i hr

.17 2.963 | 1.17 21.285 | 2.17 6.805 | 3.17 3.535

.33 3.374 | 1.33 88.094 | 2.33 5.834 | 3.33 3.293

.50 3.946 | 1.50 27.774 | 2.50 5.128 | 3.50 3.087

.67 4.803 | 1.67 15.072 | 2.67 4.590 | 3.67 2.908

.83 6.247 | 1.83 10.561 | 2.83 4.165 | 3.83 2.751

1.00 9.295 | 2.00 8.234 | 3.00 3.820 | 4. 00 2.612

B e
*H#
*# PRE- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

*#
*#
B L S R P T T

*# CATCHMENT 101 - Existing Condition (to Plains Road East)
*

| CALIB STANDHYD |  Area (ha) = .46
| 01:101 DT= 1.00 | Total Inp(%= 81.00 Dir. Conn. (%= 81.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= .37 .09
Dep. Storage (mm) = 1. 00 .52
Average Sl ope (%= 1.20 1.00
Lengt h (m= 15. 00 10. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (nm hr)= 88.09 84. 00
over (min) 1. 00 5.00
Storage Coeff. (min)= .82 (ii) 4.87 (ii)
Unit Hyd. Tpeak (min)= 1.00 5.00
Unit Hyd. peak (cms)= 1.20 .23
*TOTALS*
PEAK FLOW (cns) = .09 .02 108 (iii)
TIME TO PEAK (hrs)= 1.33 1.35
RUNOFF VOLUME (mm = 40.70 36.57 39 912
TOTAL RAI NFALL (mm = 41.70 41.70 41. 696
RUNOFF CCEFFI CIENT = .98 . 88 . 957

(i) CN PRCIEDLRE SELECTED FCR PERVI OUS LGCSSES:
8.0 la = Dep. Storage (Above)
(ii) TINE STEF' (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

005: 0004- -

B L T L L T T T T T ey

*H# POST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

B e

*# CATCHMENT 201 - Proposed Condition (Controlled to Plains Rd)
*

| CALI B STANDHYD |  Aea (ha)= .33
| 01:201  DT= 1.00 | Total Inp(%= 74.00 Dir.

Conn. (%= 74.00

(i) ON PR@EUJRE SELECTED FOR PERVI QUS LOSSES:
98.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLON DCES NOT | NCLUDE BASEFLOW I F ANY.

005: 0005- -
*# ROUTE CATCHMENT 201 - THROUGH ORI FI CE
*

| ROUTE RESERVOIR |
| IN01:(201 ) |
| aur<02:(201 ) |

Requested routing tine step = 1.0 min.

QUTLFOW STORAGE TABLE

QUTFLOW

————————————————————— STORAGE | OUTFLOW
(cns) (ha.m) | (cns)

. 000 .0000E+00 | .046 .
.033 . 0000E+00 | .052 . 4100E-02
.040 . 1400E-02 | .055 . 5200E-02
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
I NFLOW >01: (201 ) 33 . 078 1.333 39. 624
QUTFLOAK02: (201 ) 33 . 043 1. 350 39.717
OVERFLOM03: (OVF ) .00 . 000 . 000 . 000

TOTAL NUMBER OF SI MULATED OVERFLOAS = 0
CUMULATI VE TI ME OF OVERFLOWS (hour S) = .00
PERCENTAGE OF TI ME OVERFLON NG %N = .00

PEAK FLOW REDUCTI ON [Qout/Q n](%-
TINE SH FT OF PEAK FLON
MAXI MUM  STORAGE ~ USED

54 986

mn
(ha.m)=. 19955 02

005: 0006- -
*# CATCHVENT 202 - Proposed Condition (Uncontrolled to Plains Rd)
*

| CALI B STANDHYD | Area (ha) = .13
| 04:202 DI= 1.00 | Total Inp(%= 76.00 Dir. Conn.(%= 76.00
1 NPERVI ous PERVI ous (i)
Surface Area (ha)=
Dep. Storage (mm = 1. 00 52
Average Sl ope (W= 4.50 4. 00
Lengt h (m= 6. 00 6. 00
Manni ngs n = 013 . 250
Max. ef f.Inten. (mihr)= 88. 09 84.72
over (mn) 1.00 2.00
Storage Coeff. (min)= .32 (ii) 2.28 (ii)
Unit Hyd. Tpeak (nin)= 1.00 2.00
Unit Hyd. peak (cns)= 1.63 .51
*TOTALS*
PEAK FLOW (cns) = .02 .01 .031 (iii)
TIME TO PEAK (hrs)= 1.25 1.33 1.333
RUNCFF VOLUMVE m) = 40.70 36.57 39. 706
TOTAL RAI NFALL (nm = 41.70 41.70 41. 696
RUNOFF CCEFFICIENT = 98 88 952

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 98.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLON DCES NOT | NCLUDE BASEFLOW I F ANY.

| ADD HYD (201+202 ) | ID: NHYD AREA QPEAK  TPEAK R V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
I Dl 02: 201 .33 . 043 1.35 39.72 . 000
+I D2 03: OVF .00 . 000 .00 .00 . 000
+1 D3 04:202 .13 . 031 1.33 39.71 . 000
SUM 05: 201+202 . 46 . 074 1.33 39.71 . 000

NOTE:  PEAK FLOAS DO NOT | NCLUDE BASEFLOWS | F ANY.

005: 0008- -
* RUN REMAI NI NG DESI GN STORMB (CI TY OF BURLINGTON 5 TO 100- YR)

Kk ok ko kR Kk kR kK Rk Kk Rk kK kR Rk kR kR Rk Kk Rk R kR Rk R kR kK Kk R Rk

| Project dir
Rainfal | dir
.00 hrs on
2 (output

\ proj ect s\ 17112\ FSR\ SWWHYMO\
\ proj ect s\ 17112\ FSR\ SWWHYMO\

0
= METRI Q)

S. Llewellyn & Associates Ltd

17112



(T:\...17112. out) Qut put
NRUN = 010 . 000 .O0OOOE+00 | . 046 .2800E-02
NSTORM= . 033 . 0000E+00 | .052 .4100E-02

. 040 .1400E-02 | . 055 .5200E-02

010: 0002- - -- ROUTI NG RESULTS AREA QPEAK TPEAK R V.

bttt A REORIO SISO SRR RIS TI RIS RIS EEO RO I eI (ha) (ens) (hrs) (m

*# Proj ect Name: 1335-1355 PLAI NS RmD EAST I NFLOW >01: (201 ) .33 . 090 1.333 45.914

RLI NGTON, QOUTFLOWL02: (201 ) .33 . 046 1.367 46. 034

*# JOB NUMBER : 17112 OVERFLOM03: (OVF ) .00 . 000 . 000 . 000

*H# Dat e : DECEMBER 2017

*# Revi sed TOTAL NUMBER OF SI MULATED OVERFLONS = 0

*H# Conpany S. LLEVELLYN AND ASSCCI ATES LTD. CUMULATI VE TI ME OF OVERFLOWS (hours .00

*# File © 17112. DAT PERCENTAGE OF TI ME OVERFLOW NG (%= .00

.

PEAK FLON REDUCTION [Qout/Qin] (%= 50.575

| READ STORM | Fil enane: 10- YR BURLI NGTON CH CAGO STORM (4- HR DUR
| Ptotal= 48.00 mi Conment's:  10- YR BURLI NGTON CHI CAGO STORM ( 4- HR DUR

TIMVE RAIN | TIME RAIN | TIMVE RAIN | TIME RAIN

hrs mi hr | hrs i hr | hrs mi hr | hrs i hr

.17 3.423 | 1.17 24.501 | 2.17 7.852 | 3.17 4.083

.33 3.898 | 1.33 101.139 | 2.33 6.733 | 3.33 3. 805

.50 4.558 | 1.50 31.955 | 2.50 5.920 | 3.50 3.567

.67 5.545 | 1.67 17.363 | 2.67 5.300 | 3.67 3. 360

.83 7.210 | 1.83 12.175 | 2.83 4.810 | 3.83 3.179

1.00 10.719 | 2.00 9.497 | 3.00 4.413 | 4. 00 3.019

B L L R T T T e Y

*H# PRE- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

B e

*# CATCHMENT 101 - Existing Condition (to Plains Road East)
*

| CALI B STANDHYD | Area (ha)= .46
| 01:101 DT= 1.00 | Total Inp(%= 81.00 Dir. Conn.(%= 81.00
| NPERVI QJS PERVI QUS (i)
Surface Area (ha) = .09
Dep. Storage (mm = 1. 00 .52
Aver age Sl ope (%= 1.20 1.00
Length (m= 15. 00 10. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nm hr)= 101.14 97. 40
over (min) 1.00 5. 00
Storage Coeff. (min)= L77 (i) 4.59 (ii)
Unit Hyd. Tpeak (min)= 1.00 5. 00
Unit Hyd. peak (cns)= 1.23 .24
*TOTALS*
PEAK FLOW (cns) = .10 .02 L124 (iii)
TIME TO PEAK (hrs)= 1.33 1.35 1.333
RUNOFF VOLUME (mm = 47.00 42.81 46. 207
TOTAL RAI NFALL (mm = 48.00 48.00 48. 004
RUNOFF CCOEFFICIENT = 98 .89 963
(i) CN PRCCEDLRE SELECTED FOR PERVI QUS LOSSES:
98.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DOES NOT | NCLUDE BASEFLOWN | F ANY.
010: 0004 - - - - - = = - = - m e e e e e e e e e e e e oo
B L R L L Rt R E R L2 t i it
*H#
*# POST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG
*
B

B L T L T e T T e

*# CATCHMVENT 201 - Proposed Condition (Controlled to Plains Rd)
*

| CALIB STANDHYD |  Area (ha) = .33
| 01:201 DT= 1.00 | Total Inp(%= 74.00 Dir. Conn. (%= 74.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= .24 .09
Dep. Storage (mm) = 1. 00 .52
Average Sl ope (%= 2.50 2.00
Lengt h (m= 15. 00 8.00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (nm hr)= 101. 14 97.88
over (min) 1. 00 3.00
Storage Coeff. (min)= .62 (ii) 3.33 (ii)
Unit Hyd. Tpeak (min)= 1.00 3.00
Unit Hyd. peak (cms)= 1.36 .35
*TOTALS*
PEAK FLOW (cns) = .07 .02 090(|||)
TIME TO PEAK (hrs)= 1.32 1.33
RUNCFF VOLUME (mm = 47.00 42.81 45 914
TOTAL RAI NFALL (mm = 48.00 48.00 48. 004
RUNOFF CCOEFFI CIENT = .98 . 89 . 956

(i) CN PRCIEDLRE SELECTED FCR PERVI OUS LGOSSES:

8.0 la = Dep. Storage (Above)

(ii) TINE STEF' (DT) SHOULD BE SMALLER OR EQUAL
Tl

TINE SH FT OF PEAK FLON (mny= 2.00
(ha. m)=. 2660E- 02

MAXI MUM  STORAGE ~ USED

010: 0006- -
*# CATCHMVENT 202 - Proposed Condition (Uncontrolled to Plains Rd)
*

| CALIB STANDHYD | Area (ha) = .13
| 04:202 DT= 1.00 | Total Inp(%= 76.00 Dir. Conn.(%= 76.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= .10 .03
Dep. Storage (mm) = 1.00 .52
Average Sl ope (%= 4.50 4.00
Lengt h (m= 6.00 6.00
Manni ngs n = 013 . 250
Max. ef f. I nten. (mm hr)= 101. 14 98.07
over (min) 1.00 2.00
Storage Coeff. (mn)= .30 (ii) 2.15 (ii)
Unit Hyd. Tpeak (min)= 1.00 2.00
Unit Hyd. peak (cns)= 1.64 53
*TOTALS*
PEAK FLOW (cns) = .03 .01 036 (iii)
TIME TO PEAK (hrs)= 1.25 1.33
RUNOFF VOLUMVE (mm = 47.00 42.81 45 997
TOTAL RAI NFALL (mm = 48.00 48.00 48.004
RUNOFF CCEFFICIENT = .98 .89 . 958

(i) CN F'RCEEDURE SELECTED FOR PERVI QUS LOSSES:
= 8.0 la = Dep. Storage (Above)
(ii) TI NE STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE COEFFI CI ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

) | 1D NHYD AREA QPEAK

I DL 02: 201 .33 . 046 1.37 46.03 .
+ D2 03: OVF .00 . 000 .00 .00 . 000
+I D3 04: 202 .13 . 036 1.33 46.00 . 000
SUM 05: 201+202 .46 . 081 1.33 46.02 . 000

NOTE:  PEAK FLOAS DO NOT | NCLUDE BASEFLOWS | F ANY.

010: 0008- -
* RUN REMAI NI NG DESI GN STORMS (CI TY OF BURLINGTON 5 TO 100- YR)
*

010: 0002- -
*

** END OF RUN : 24

Kk ok Rk kR Kok kK kR Rk kKo ko Rk Kk Rk kK kR kK kR kK Kk Rk R Rk R K Kk KRk

Project dir \ proj ect s\ 17112\ FSR\ SWHYMO\

,,,,,,,,,,,,,,,,,,,, Rainfall dir.: \ proj ect s\ 17112\ FSR SWWHYMO\
.00 hrs on 0
2 (output = METRI Q)

025

02

BT R R R R R e

*# Project Name: 1335-1355 PLAINS ROAD EAST

*# BURLI NGTON, ONTARI O
*# JOB NUMBER :@ 17112
*# Date : DECEMBER 2017

*# Revi sed
*# Conpany S. LLEVELLYN AND ASSOCI ATES LTD.
*# File © 17112, DAT

L R e

HAN THE STORAGE COEFFI CI ENT. | READ STORM | Fil ename: 25- YR BURLI NGTON CHI CAGO STORM (4- HR DUR
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY. | Ptotal= 56.03 i Comments: 25- YR BURLI NGTON CHI CAGO STORM (4- HR DUR
TIME RAIN | TIMVE RAIN | TIME N | TIMVE RAIN
010: 0005- - hrs i hr | hrs mi hr | hrs mrthr | hrs mi hr
*# ROUTE CATCHMENT 201 - THROUGH ORI FI CE .17 4.010 | 1.17 28.592 | 2.17 9.185 | 3.17 4.782
* .33  4.566 | 1.33 117.720 | 2.33 7.879 | 3.33 4. 457
--------------------- .50 5.337 | 1.50 37.274 | 2.50 6.929 | 3.50 4.178
| ROUTE RESERVOR | Requested routing time step = 1.0 nin. .67 6.491 | 1.67 20.279 | 2.67 6.204 | 3.67 3.937
| IN>01:(201 ) | .83 8.435| 1.83 14.230 | 2.83 5.632| 3.83 3.725
| QUT<02: (201 ) | = QUTLFOW STORAGE TABLE == 1.00 12.531 | 2.00 11.105 | 3. 00 5.167 | 4.00 3.538
--------------------- QUTFLOW STORAGE | QUTFLOW STCPAGE
(cms) (ha.m) | (cms) (ha M) e i
S. Llewellyn & Associates Ltd Page 3 17112



(T:\...17112. out) Qut put
025: 0003 - - = = = = == = = = = == oo Manni ngs n = .013 . 250
*
YRR AR R AR KA KRR KRR KA KRR AR KA KKK AR KA KRR AR AR KA KK KRR KA HA KRR KRR K Max. ef f. I nten. (i hr)= 117 72 114. 97
*H# over (min) 1.00 2.00
*# PRE- DEVELOPMVENT CONDI TI ONS HYDROLOG C MODELI NG Storage Coeff. (min)= 28 (i) 2.02 (ii)
*# Unit Hyd. Tpeak (min)= 1.00 2.00
*# Unit Hyd. peak (cns)= 1.65 56
B L L R R Rt R L s R *TOTALS*
*# CATCHMENT 101 - Existing Condition (to Plains Road East) PEAK FLOW (cns) = .03 .01 042 (iii)
* TIME TO PEAK (hrs)= 1.30 1.33
---------------------- RUNOFF VOLUMVE (mm = 55. 03 50. 77 54 008
| CALI B STANDHYD | Area (ha)= .46 TOTAL RAI NFALL (mm = 56. 03 56. 03 56. 030
| 01:101 DT= 1.00 | Total Inp(%= 81.00 Dir. Conn.(%= 81.00 RUNOFF COEFFI CIENT = .98 .91 . 964
INPERVI CUS PERVI QUS (i) (i) CN F'RCEEDURE SELECTED FOR PERVI QUS LOSSES:
Surface Area (ha) = .09 = 8.0 la = Dep. Storage (Above)
Dep. Storage () = 1. 00 .52 (ii) TI MVE STEP (DT) SHOULD BE SMALLER OR EQUAL
Average Sl ope (%= 1.20 1.00 THAN THE STORAGE COEFFI CI ENT.
Length (m= 15. 00 10. 00 (iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.
Manni ngs n = . 013 . 250
Max. eff.Inten. (nm hr)= 117.72 114.59
over (min) 1.00 4. 00
Storage Coeff. (min)= L73 (i) 4.31 (ii) ) | 1D NHYD AREA QPEAK  TPEAK R V. DWF
Unit Hyd. Tpeak (nmin)= 1.00 4.00 e (ha) (cns) (hrs) (mm) (cns)
Unit Hyd. peak (cms)= 1.27 .27 I D1 02: 201 .33 . 049 1.37 53.95 . 000
*TOTALS* +1 D2 03: OVF .00 . 000 .00 .00 . 000
PEAK FLOW (cns) = .12 .02 .146 (iii) +1 D3 04: 202 .13 . 042 1.33 54.01 000
TIME TO PEAK (hrs)= 1.33 1.35 1.333
RUNCFF VOLUME (mm = 55.03 50.77 54.221 SUM 05: 201+202 .46 . 090 1.33 53.96 000
TOTAL RAI NFALL (mm = 56. 03 56. 03 56. 030
RUNOFF COEFFICIENT = .98 .91 . 968 NOTE: PEAK FLOAS DO NOT | NCLUDE BASEFLOAS | F ANY.

(i) CN PRCCEDLRE SELECTED FOR PERVI QUS LOSSES:

98.0 la = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.

(iii) PEAK FLOWN DOES NOT | NCLUDE BASEFLOWN | F ANY.

*# PQOST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

B L T T T T e Y

*# CATCHMENT 201 - Proposed Condition (Controlled to Plains Rd)
*

| CALIB STANDHYD | Area (ha) = .33
| 01:201 DT= 1.00 | Total Inp(%= 74.00 Dir. Conn. (%= 74.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= .24 .09
Dep. Storage (mm) = 1. 00 .52
Average Sl ope (%= 2.50 2.00
Lengt h (m= 15. 00 8.00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (nm hr)= 117.72 114.79
over (min) 1. 00 3.00
Storage Coeff. (min)= .58 (ii) 3.13 (ii)
Unit Hyd. Tpeak (min)= 1.00 3.00
Unit Hyd. peak (cms)= 1.39 .37
*TOTALS*
PEAK FLOW (cns) = .08 .03 106 (iii)
TIME TO PEAK (hrs)= 1.32 1.33
RUNCFF VOLUME (mm = 55. 03 50.77 53 923
TOTAL RAI NFALL (mm = 56. 03 56. 03 56. 030
RUNOFF CCOEFFICIENT = .98 .91 . 962

(i) CN PRCIEDLRE SELECTED FCR PERVI OUS LGOSSES:
8.0 la = Dep. Storage (Above)

(ii) TINE STEF' (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLONDCES NOT | NCLUDE BASEFLOWIF ANY.

025: 0005- -
*# ROUTE CATCHVENT 201 - THROUGH ORI FI CE
*

| ROUTE RESERVOIR |
| INS01:(201 ) |
| our<02: (201 ) |

Requested routing time step = 1.0 min.

QUTLFON STCRAGE TABLE

--------------------- STORAGE | QUTFLOW

(ha.m) | (cms)

. . 0000E+00 | . 046

.033 . 0000E+00 | .052 .

. 040 . 1400E-02 | . 055 . 5200E-02
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
- -- (ha) (cns) (hrs) (m)
(201 ) .33 . 106 1.333 53.923
: (201 ) .33 . 049 1.367 53.947
OVERFLOMO03: (OVF ) .00 . 000 . 000 . 000

025: 0002-
*
** END OF RUN : 49

Kk Rk R Rk K R K R K R K R Kk Rk R Kk R K R K K Rk Rk

| Project dir T:\projects\ 17112\ FSR\ SWWHYMO

-------------------- Rainfall dir.: \ proj ect s\ 17112\ FSR\ SWWHYMO\
.00 hrs on 0
METQUT: 2 (output = METRIC)
NRUN = 050

050: 0002- -

B L T LT P T T T Ty

*# Project Name: 1335-1355 PLAINS ROAD EAST

*# BURLI NGTON, ONTARI O
*# JOB NUMBER 17112
*H# Date DECEMBER 2017

*# Revi sed
S. LLEVELLYN AND ASSCOCI ATES LTD.
17112. DAT

| READ STORM | Fil ename: 50- YR BURLI NGTON CHI CAGO STORM (4- HR DUR
| Ptotal= 61.96 mmj Comment s: 50- YR BURLI NGTON CHI CAGO STORM (4- HR DUR

TIME RAIN | TIMVE RAIN | TIME RAIN | TIMVE RAIN

hrs i hr | hrs mi hr | hrs i hr | hrs i hr

.17 4.451 | 1.17 31.613 | 2.17 10.180 | 3.17 5.306

.33 5.067 | 1.33 129.819 | 2.33 8.734 | 3.33 4. 946

.50 5.921 | 1.50 41.194 | 2.50 7.683 | 3.50 4.637

.67 7.198 | 1.67 22.439 | 2.67 6.881 | 3.67 4.369

.83 9.350 | 1.83 15.757 | 2.83 6.247 | 3.83 4.135

1.00 13.879 | 2.00 12.303 | 3. 00 5.733 | 4.00 3.927

050: 0003- -
*
B R R T
*#

*# PRE- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

*#

TOTAL NUMBER OF S| MULATED OVERFLOAS 0 T T
CUMULATI VE TI ME OF OVERFLOWS (hours .00 *# CATCHMENT 101 - Existing Condition (to Plains Road East)
PERCENTAGE OF TI ME OVERFLOW NG (9 .00 *
Area (ha)= .46
PEAK FLON REDUCTION [Qout/ Q@ n] (% = 46.324 Total Inp(4= 81.00 Dir. Conn.(%= 81.00
TIME SH FT OF PEAK FLOW (nin)=
MAXI MUM  STORAGE ~ USED (ha.m)=. 3459E 02 | MPERVI QUS PERVI QUS (i)
Surface Area (ha)= .37 .09
Dep. Storage (mm) = 1.00 .52
025: 0006 --- Average Sl ope (%= 1.20 1.00
*# CATCHNENT 202 - Proposed Condition (Uncontrolled to Plains Rd) Lengt h (m= 15.00 10. 00
Manni ngs n = . 013 . 250
| CALIB STANDHYD | Area (ha) = .13 Max. ef f. I nten. (nmi hr)= 129. 82 126. 91
| 04:202 DT= 1.00 | Total Inp(%= 76.00 Dir. Conn. (%= 76.00 over (min) 1.00 4.00
---------------------- Storage Coeff. (mn)= .70 (i) 4.14 (ii)
IMPERVIQUS  PERVI QUS (i) Unit Hyd. Tpeak (min)= 1.00 4.00
Surface Area (ha)= .10 .03 Unit Hyd. peak (cns)= 1.29 .28
Dep. Storage (mm) = 1. 00 .52 *TOTALS*
Average Sl ope (%= 4.50 4. 00 PEAK FLOW (cns) = .13 .03 L161 (iii)
Lengt h (m= 6.00 6.00 TIME TO PEAK  (hrs)= 1.33 1.33 1.333

S. Llewellyn & As

soci ates Ltd

Page 4

17112



Qut put

(T:\...17112. out)
RUNCFF VOLUME (mm) = 60. 96 56. 66 60. 145
TOTAL RAI NFALL (mm) = 61.96 61. 96 61. 962
RUNCFF CCEFFI CI ENT = .98 .91 . 971

(i) CN PRCIEDLRE SELECTED FOR PERVI OUS LCSSES:
8.0 la = Dep. Storage (Above)

(ii) TINE STEF' (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLONDOCES NOT | NCLUDE BASEFLOWIF ANY.

050: 0004- -

B L L T L T T T T T ey

POST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

B T

*# CATCHMENT 201 - Proposed Condition (Controlled to Plains Rd)
*

| CALI B STANDHYD | Area (ha)= .33
| 01:201 DT= 1.00 | Total Inp(%= 74.00 Dir. Conn.(%= 74.00
| NPERVI CUS PERVI QUS (i)
Surface Area (ha) = .09
Dep. Storage (mm = 1. 00 .52
Aver age Sl ope (%= 2.50 2.00
Length (m= 15. 00 8.00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nmi hr)= 129.82 127.10
over (min) 1.00 3. 00
Storage Coeff. (min)= .56 (ii) 3.00 (ii)
Unit Hyd. Tpeak (min)= 1.00 3. 00
Unit Hyd. peak (cns)= 1.41 .38
*TOTALS*
PEAK FLOW (cns) = .09 .03 L117 (iii)
TIME TO PEAK (hrs)= 1.30 1.33 1.333
RUNOFF VOLUME (mm = 60. 96 56. 66 59. 844
TOTAL RAI NFALL (mm = 61.96 61. 96 61. 962
RUNOFF CCEFFICIENT = .98 .91 966
(i) CN PRCCEDLRE SELECTED FOR PERVI QUS LOSSES:
98.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOWN | F ANY.
050: 0005- - - - = = = = - = - m e e e e e e e e e e e e
*# ROUTE CATCHMVENT 201 - THROUGH ORI FI CE
*
| ROUTE RESERVOR | Requested routing tinme step = 1.0 nin.
| IN>01:(201 ) |
| our<02: (201 ) | = QUTLFOW STORAGE TABLE =
————————————————————— QUTFLOW STORAGE | OUTFLOW STORAGE
(cns) (ha.m) | (cns) (ha.m)
.000 .0000E+00 | .046 . 2800E-02
.033 . 0000E+00 | .052 . 4100E-02
.040 . 1400E-02 | .055 . 5200E-02
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
I NFLOW >01: (201 ) 33 .117 1.333 59. 844
QUTFLOWK02: (201 ) .33 . 051 1.383 59. 864
OVERFLOW03: (OVF ) .00 . 000 . 000 . 000
TOTAL NUMBER OF SI MULATED OVERFLOAS 0
CUMULATI VE TI VE OF OVERFLOWS (hours .00
PERCENTAGE OF TI ME OVERFLOW NG (%= .00
PEAK FLON REDUCTI ON [ Qout/Q n] (%= 43 922

TIME SHI FT OF PEAK FLOV
MAXI MUM  STORAGE ~ USED

mn
(ha.m)=. 4058E 02

050: 0006- -
*# CATCHVENT 202 -
*

| CALI B STANDHYD | Area (ha)= .13
| 04:202 DT= 1.00 | Total Inp(%= 76.00 Dir. Conn.(%= 76.00
| NPERVI CUS PERVI QUS (i)
Surface Area (ha) = .03
Dep. Storage (mm = 1. 00 .52
Aver age Sl ope (%= 4.50 4.00
Length (m= 6. 00 6. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nm hr)= 129.82 127.27
over (min) 1.00 2.00
Storage Coeff. (min)= .27 (ii) 1.94 (ii)
Unit Hyd. Tpeak (nmin)= 1.00 2.00
Unit Hyd. peak (cns)= 1.66 .57
*TOTALS*
PEAK FLOW (cns) = .04 .01 047 (iii)
TIME TO PEAK (hrs)= 1.25 1.33 1.333
RUNOFF VOLUME (mm = 60. 96 56. 66 59. 930
TOTAL RAI NFALL (mm = 61.96 61. 96 61. 962
RUNOFF CCOEFFICIENT = .98 .91 967

CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
98.0 la = Dep. Storage (Above)

Tl NE STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE CCEFFI Cl ENT.

PEAK FLOW DOES NOT | NCLUDE BASEFLOWN | F ANY.

(i)
(i)
(iii)

SUM 05: 201+202 .46 . 097 1.33 59.88 . 000

NOTE:

PEAK FLOAS DO NOT | NCLUDE BASEFLOWS | F ANY.

050: 0008- -
* RUN REMAI NI NG DESI GN STORMB (CI TY OF BURLINGTON 5 TO 100- YR)
*

99

Kk Rk K Rk Kk R K R K R K Kk Rk R Kk R K R K R Rk Rk

| | Project dir.: T:\projects\17112\ FSR SWHYMD
-------------------- Rainfall dir.: \ proj ect s\ 17112\ FSR\ SWWHYMO\
.00 hrs on 0
2 (output = METRIC)

= 100

100: 0002- -

B L L T S AR T

*# Project Name: 1335-1355 PLAINS ROAD EAST

*# BURLI NGTON, ONTARI O

*# JOB NUMBER 17112

*# Dat e DECEMBER 2017

*# Revi sed

*# Conpany S. LLEVELLYN AND ASSCOCI ATES LTD.
*# File 17112. DAT

| READ STORM | Fi l ename: 100- YR BURLI NGTON CHI CAGO STORM (4- HR DU
| Ptotal= 67.72 mmj Comment s:  100- YR BURLI NGTON CHI CAGO STORM (4- HR DU

TIME RAIN | TIMVE RAIN | TIME RAIN | TIMVE RAIN

hrs i hr | hrs mi hr | hrs i hr | hrs i hr

.17 4.865 | 1.17 34.553 | 2.17 11.126 | 3.17 5.800

.33 5.538 | 1.33 141.892 | 2.33 9.547 | 3.33 5. 406

.50 6.472 | 1.50 45.024 | 2.50 8.397 | 3.50 5. 068

.67 7.868 | 1.67 24.526 | 2.67 7.521 | 3.67 4.776

.83 10.219 | 1.83 17.223 | 2.83 6.828 | 3.83 4.519

1.00 15.170 | 2.00 13.447 | 3. 00 6.266 | 4.00 4.292

100: 0003- -
*

B R R T
*H#

*# PRE- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

*#

B L R L

*# CATCHMVENT 101 - Existing Condition (to Plains Road East)
*

| CALIB STANDHYD | Area (ha) = .46
| 01:101 DT= 1.00 | Total Inp(%= 81.00 Dir. Conn.(%= 81.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= .37 .09
Dep. Storage (mm) = 1.00 .52
Average Sl ope (%= 1.20 1.00
Lengt h (m= 15. 00 10. 00
Manni ngs n = . 013 . 250
Max. ef f. I nten. (mm hr)= 141. 89 139.17
over (min) 1.00 4.00
Storage Coeff. (mn)= .67 (i) 3.99 (ii)
Unit Hyd. Tpeak (min)= 1.00 4.00
Unit Hyd. peak (cns)= 1.31 .28
*TOTALS*
PEAK FLOW (cns) = .15 .03 177 (iii)
TIME TO PEAK (hrs)= 1.33 1.33
RUNOFF VOLUMVE (mm = 66.72 62. 39 65 901
TOTAL RAI NFALL (mm = 67.72 67.72 67.724
RUNOFF CCEFFICIENT = .99 .92 . 973

(i)
(i)
(iii)

CN F'RCEEDURE SELECTED FOR PERVI QUS LOSSES:
= 8.0 la = Dep. Storage (Above)
TI ME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI CI ENT.
PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.

100: 0004- -

B R L T D T T T e ey

POST- DEVELOPMENT CONDI TI ONS HYDROLOG C MODELI NG

B R R e

*# CATCHVENT 201 - Proposed Condition (Controlled to Plains Rd)
*

| CALI B STANDHYD | Area (ha) = .33
| 01:201 DT= 1.00 | Total Inp(%= 74.00 Dir. Conn.(%= 74.00
IMPERVIQUS  PERVI QUS (i)
Surface Area (ha)= 24 .09

S. Llewellyn & Associ ates

17112
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Qut put

Dep. Storage (mm) = 1.00 52
Aver age Sl ope (%= 2.50 2.00
Length (m= 15. 00 8.00
Manni ngs n = 013 . 250
Max. eff.Inten. (nmi hr)= 141.89 139.35

over (min) 1.00 3. 00
Storage Coeff. (min)= .54 (ii) 2.89 (ii)
Unit Hyd. Tpeak (min)= 1.00 3. 00
Unit Hyd. peak (cns)= 1.43 .38

*TOTALS*

PEAK FLOW (cns) = .10 .03 1128 (iii)
TIME TO PEAK (hrs)= 1.30 1.33 1.333
RUNOFF VOLUME (mm = 66. 72 62. 39 65. 598
TOTAL RAI NFALL (mm = 67.72 67.72 67.724
RUNOFF CCOEFFICIENT = 99 92 969

(i) CN PRCCEDLRE SELECTED FCR PERVI QUS LOSSES:
98.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DOES NOT | NCLUDE BASEFLOWN | F ANY.

| ROUTE RESERVOR | Requested routing tinme step = 1.0 nin.
| IN>01:(201 ) |
| our<02: (201 ) | QUTLFOW STORAGE TABLE
777777777777777777777 STORAGE | OUTFLOW
(ha.m) | (cns)
. 0000E+00 | . 046 .
. 0000E+00 | .052 . 4100E-02
. 1400E- 02 | .055 . 5200E-02
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
I NFLOW >01: (201 ) 33 .128 1.333 65. 598
QUTFLOWK02: (201 ) .33 . 053 1.383 65. 685
OVERFLOW03: (OVF ) .00 . 000 . 000 . 000

TOTAL NUMBER CF S| MULATED OVERFLOS 0
CUMULATI VE TI ME OF OVERFLO/S (hours)— .00
PERCENTAGE OF TIME OVERFLOWNG (% = .00
PEAK FLOW REDUCTI ON [ Qout/ Q n] (ﬂ/q— 41, 795

TIME SHI FT OF PEAK FLOV
MAXIMUM  STORAGE ~ USED

(ha. m)— 4659E 02

100: 0006- -
*# CATCHMENT 202 - Proposed Condition (Uncontrolled to Plains Rd)
*

| CALI B STANDHYD | Area (ha)= .13
| 04:202 DT= 1.00 | Total Inp(%= 76.00 Dir. Conn.(%= 76.00
| NPERVI CUS PERVI QUS (i)
Surface Area (ha) = .03
Dep. Storage (mm = 1. 00 .52
Aver age Sl ope (%= 4.50 4.00
Length (m= 6. 00 6. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nmi hr)= 141.89 139.51
over (min) 1.00 2.00
Storage Coeff. (min)= .26 (ii) 1.87 (ii)
Unit Hyd. Tpeak (min)= 1.00 2.00
Unit Hyd. peak (cns)= 1. 66 .58
*TOTALS*
PEAK FLOW (cns) = .04 .01 L051 (iii)
TIME TO PEAK (hrs)= 1.25 1.33 1.333
RUNOFF VOLUME (mm = 66. 72 62. 39 65. 684
TOTAL RAI NFALL (mm = 67.72 67.72 67.724
RUNOFF CCOEFFICIENT = .99 .92 . 970

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 98.0 la = Dep. Storage (Above)
(ii) Tl NE STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DOES NOT | NCLUDE BASEFLOWN | F ANY.

(m)
1Dl 02:201 .33 . 053 1.38 65.68 . 000
+l D2 03: OVF .00 . 000 .00 .00 . 000
+1 D3 04: 202 .13 . 051 1.33 65.68 . 000
SUM 05: 201+202 .46 . 103 1.33 65.68 . 000

NOTE:  PEAK FLOAS DO NOT | NCLUDE BASEFLOWS | F ANY.

0T 01 T 'S
* RUN REMAI NI NG DESI GN STORMB (CI TY OF BURLINGTON 5 TO 100- YR)
*

ok kK Kk Rk kR Kok kK kR kR kR kR Rk Rk Rk Rk kR Rk kR Rk Rk Kk Kk Rk Kk Rk kK

WARNINGS / ERRORS / NOTES

Simul ation ended on 2017-12-14

at 17:06:54

S. Llewellyn & Associates Ltd Page 6
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File VYiew Help

=31=I=]

General | Dimensions | Rairfal | Ste | TS5 PSD | TSS Loading | uantity Storage | By-Pass | CAD | Custom |

Site Parameters Lnits — Rainfall Station
Area (ha) 0.13 [ us Hamilton REG
Ontano 2004 to 2013
Imperviousness (%) I 24 v Metric
—Inlet Pipe
Project Titl - i ) .
[T»_[TijnﬁJ itle I;?;-lz 1335-1355 Plains Road East Diam. (mm) ITSMDE (%) IT

" Stokes " Cheng % Lab Testing (Linear)  Lab Testing (Exponential)

Hydrowaorks Sizing Results
Model # | Qlow I:rr13.l's]|| Gtot (m3is) | Low (IC) Flow I:‘.‘—;]|| TSS Removal (%) Size (um) | (%) | 5G.

G

[ HG 4 03 13 99 % 37 % | 20 20 2865
HG 5 03 a3 99% 38 % 60 20 265
HG& 04 a3 100 % 9% 150 20 2865
HG7 04 4 100 % 99 % 400 20 288
HG 2 04 4 100 % 100 % 2000 20 268
HG S 04 4 100 % 100 %
HG 10 04 a4 100 % 100 %
HG 12 04 14 100 % 100 %

MNote: Results vary significantly bazed on paricle size disinbution Simulate




”|F"‘"t*='r || - "IN

File VYiew Help

=31=I=]

General | Dimensions | Rairfal | Ste | TS5 PSD | TSS Loading | uantity Storage | By-Pass | CAD | Custom |

Site Parameters Lnits — Rainfall Station
Area (ha) 0.18 [ us Hamilton REG
Ontano 2004 to 2013
Imperviousness (%) I a0 v Metric
—Inlet Pipe
Project Titl - i ) .
[T»_[TijnﬁJ itle I;;‘Ir“':iB'IBBB-HEE Plains Road East Diam. (mm) ITSMDE (%) IT

" Stokes " Cheng % Lab Testing (Linear)  Lab Testing (Exponential)

Hydrowaorks Sizing Results
Model # | Qlow I:rr13.l's]|| Gtot (m3is) | Low (IC) Flow I:‘.‘—;]|| TSS Removal (%) Size (um) | (%) | 5G.

G

[ HG 4 03 21 9% 26 % | 20 20 2865
HG 5 04 21 99% 38 % 60 20 265
HG& 05 21 99% 38 % 150 20 2865
HG7 06 22 100 % 99 % 400 20 288
HG 2 07 22 100 % 99 % 2000 20 268
HG S o7 22 100 % 99 %
HG 10 07 22 100 % 100 %
HG 12 07 22 100 % 100 %

MNote: Results vary significantly bazed on paricle size disinbution Simulate
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FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Project Number: 17112
Project Name: 1335-1355 Plains Road East
Date: 12-Oct-18

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 1999).

An estimate of the fire flow required is given by the following formula:

F=220CJA (1)

F= the required fire flow in litres per minute
Cc= coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

where:

A= Total floor area in square metres
Building Area (1 (2) (3) 4) Final Adjusted
Footprint # of Total Type of Fire Flow "F" Occupancy Sprinkler Exposure Fire Flow
Building / Location Adi : : ; ;
2 2 ) . o justment | Adjusted Fire o Adjustment o Adjustment .

Area (m°) Storeys [ GFA (m*)] Construction| (I/min) (I/s) % (I/min) Flow (I/min) % (Iimin) ) (Iimin) (/min) (I/s)
1335'1355;::‘:‘;":31 RoadEast|  gg43 1 894.3 1.0 7000 116.7 -15 -1050.0 5950.0 0 0.0 50 2975.0 9000 150
(2) Occupancy (3) Sprinkler (4) Exposure Side Exposure (m)Charge (%)
Non-Combustible -25% Minimum credit for systems designed to NFPA 13 is 30%. 0to 3m 25% North = 10.1 to 20m 15
Limited Combustible -15% 3.1to 10m 20%  Calculate for all South = 10.1 to 20m 15
Combustible No charge If the domestic and fire services are supplied by the same 10.1 to 20m 15%  sides. Maximum East = 20.1 to 30m 10
Free Burning 15% municipal water system, then take an additional 10%. 20.1 to 30m 10% charge shall not West = 20.1 to 30m 10
Rapid Burning 25% 30.1 to 45m 5%  exceed 75% Total Expoure = | 50 |

If the sprinkler system is fully supervised (ie. annunciator
panel that alerts the Fire Dept., such as a school), then
an additional 10% can be taken. Maximum credit = 50%.



FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Project Number:
Project Name:
Date:

17112
1335-1355 Plains Road East
12-Oct-18

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 1999).

An estimate of the fire flow required is given by the following formula:

F=220CJA (1)

where:
F= the required fire flow in litres per minute
Cc= coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A= Total floor area in square metres
Building Area (1 (2) (3) 4) Final Adjusted
Footprint # of Total Type of Fire Flow "F" Occupancy Sprinkler Exposure Fire Flow
Building / Location Adi : : ; ;
2 2 ) . o justment | Adjusted Fire o Adjustment o Adjustment .
Area (m°) Storeys [ GFA (m*)] Construction| (I/min) (I/s) % (I/min) Flow (I/min) % (Iimin) ) (Iimin) (/min) (I/s)
1335'1355;:‘;232%“ Bast| 5702 1 2792 1.0 12000 | 200.0 -15 -1800.0 10200.0 0 0.0 40 4080.0 14000 233
(2) Occupancy (3) Sprinkler (4) Exposure Side Exposure (m)Charge (%)
Non-Combustible -25% Minimum credit for systems designed to NFPA 13 is 30%. 0to 3m 25% North = 10.1 to 20m 15
Limited Combustible -15% 3.1to 10m 20%  Calculate for all South = >45 0
Combustible No charge If the domestic and fire services are supplied by the same 10.1 to 20m 15%  sides. Maximum East = 10.1 to 20m 15
Free Burning 15% municipal water system, then take an additional 10%. 20.1 to 30m 10% charge shall not West = 20.1 to 30m 10
Rapid Burning 25% 30.1 to 45m 5%  exceed 75% Total Expoure = | 40 |

If the sprinkler system is fully supervised (ie. annunciator
panel that alerts the Fire Dept., such as a school), then
an additional 10% can be taken. Maximum credit = 50%.




FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Project Number:
Project Name:
Date:

17112

1335-1355 Plains Road East

12-Oct-18

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 1999).

An estimate of the fire flow required is given by the following formula:

F=220C+ 4 (1)
where:
F= the required fire flow in litres per minute
Cc= coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A= Total floor area in square metres
Building Area (1 (2) (3) 4) Final Adjusted
Footprint # of Total Type of Fire Flow "F" Occupancy Sprinkler Exposure Fire Flow
Building / Location Adi : : ; ;
2 2 . . o justment | Adjusted Fire o Adjustment o Adjustment .
Area (m“) | Storeys | GFA (m®)| Construction]| (I/min) (I/s) % (I/min) Flow (I/min) % (Iimin) %o (Iimin) (I/min) (I/s)
1335'1355;':;?53%“' East]  1999.6 1 1999.6 1.0 10000 | 166.7 -5 -1500.0 8500.0 0 0.0 45 3825.0 12000 200
(2) Occupancy (3) Sprinkler (4) Exposure Side Exposure (m)Charge (%)
Non-Combustible -25% Minimum credit for systems designed to NFPA 13 is 30%. 0to 3m 25% North = 3.1to 10m 20
Limited Combustible -15% 3.1to 10m 20%  Calculate for all South = >45 0
Combustible No charge If the domestic and fire services are supplied by the same 10.1 to 20m 15%  sides. Maximum East = 20.1 to 30m 10
Free Burning 15% municipal water system, then take an additional 10%. 20.1 to 30m 10% charge shall not West = 10.1 to 20m 15
Rapid Burning 25% 30.1 to 45m 5%  exceed 75% Total Expoure = | 45 |

If the sprinkler system is fully supervised (ie. annunciator
panel that alerts the Fire Dept., such as a school), then
an additional 10% can be taken. Maximum credit = 50%.
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SOLA W: www.solaengineering.ca

ENGINEERING
GEOTECHNICAL ENGINEERING | ENVIRONMENTAL ENGINEERING | MATERIALS TESTING & INSPECTIONS

December 6, 2017 REPORT NO.: 2017-11151

1.0

2.0

FILE NO.: 10278-S0068-GEO

INTRODUCTION

Sola Engineering Inc. (Sola) was retained by S25 Environmental Inc. (the Client} on behalf of 1967012
Ontario Inc. to carry out a geotechnical investigation and review for the proposed Residential
Development located at 1335, 1349 and 1355 Plains Road Fast in Burlington, Ontario (the "subject site"
or "site"). Authorization to proceed with the investigation was received on October 16, 2017 through the
acceptance of Sola’s Proposal No. 2017-1338RRR.

The Client provide Sola a site plan, Drawing No. A001 and Underground Parking Drawing No. A002, dated
July, 26, 2016, prepared by Chamberlain Architect Services Limited.

The Client provide Sola a revised site plan, Drawing No. A001, A001a and A201 dated May 2017, prepared
by Chamberlain Architect Services Limited.

it is understood that the Client has carried out an environmental sampling at the subject site in tandem
with this geotechnical investigation. As per the scope of services detailed on Sola’s Proposal dated
October 13, 2017, it is understood that the purpose of this study is to provide recommendations for the
design and construction of the proposed residential townhouse development.

This report presents the details of Sola's fieldwork and laboratory testing, outlines the subsoil and
groundwater conditions at the subject site, and provides recommendations on the aforementioned
items.

This report has been prepared for the Client, and their nominated engineers and designers. Third party
use or reproduction, in part or in full, of this report is prohibited without written authorization from Sola.
This report is also subject to the Statement of Limitations which forms an integral part of this document.
SITE SETTING
2.1 SITE LOCATION

The proposed site is located at 1335, 1349 and 1355 Plains Road East in Burlington, Ontario. Site

works will consist of the construction of proposed residential development, which consist of
thirty-one (31) back-to-back townhouses, nine {9} traditional townhouses with backyards,

GEOTECHNICAL INVESTIGATION
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1335, 1349 AND 1355, PLAINS ROAD, BURLINGTON, ONTARIC
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accesses road and associated driveways and common Amenity Area. All three (3) blocks will be
three (3) storey with no basement level.

Page 2

2.2 SITE DESCRIPTION

At the time of the fieldwaork for this investigation, the site was occupied by several separate lots
each containing an existing building, parking lots and driveways. The existing two (2) residential
units in the west consist one (1) level underground basement and two (2} commercial units at
east have no hasement. The subject site is bounded by Helena Street to the North, Glendor
Avenue to the East and residential praperties to the South and West. The ground surface was
generally flat.

3.0 GROUND INVESTIGATION
3.1 SOIL INVESTIGATION

Prior to undertaking field drilling, Sola obtained the clearance of existing public utility services
from Ontario One Call and a private locator was arranged by the Client to clear the existing utility
services on private property.

The geotechnical investigation was carried out on October 17, 18 and 19, 2017 and comprised of
drilling of total sixteen {16) boreholes. Fifteen (15) boreholes (BH1 through BH15) for
geotechnical and environmental purpose and one (1) borehole (BH16) for environmental only.
All the boreholes were advanced using a truck mounted CME 75 drilling rig. The borehole
locations are as shown in Enclosure 1 prepared by the Client. The boreholes were advanced to a
maximum depth of 6.5 m below the ground surface (bgs).

Groundwater monitoring wells were installed in Boreholes BH7, BH8 and 8H11 through BH16 as
per the Client’s instructions. Each monitoring well comprised a 50-mm diameter of PVC pipe
including a screen section at the lower end with slots. The base of each monitoring well was
covered with a PVC cap to prevent the influx of sediments. The slotted section was embedded in
a silica sand enclosure, the upper end of which was sealed with bentonite extending to the
ground surface.

The boreholes were advanced using a truck mounted, 115 mm diameter solid stem auger drill
rig, equipped for soil sampling. Standard Penetration Tests {SPTs) were conducted at frequent
depth intervals according to ASTM D-1586. Representative soil samples were recovered from the
split spoon sampler used in the SPTs.

The boreholes were advanced using standard geotechnical drilling procedures starting from the
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ground surface. All drilling equipment was supplied and operated by Strong Soil Search Inc. of

Claremont, Ontario. The drilling works for the geotechnical investigation were completed under
the full-time supervision of a qualified Sola Technician.

The soil samples were identified in the field, properly sealed, labelled and brought to the Sola
laboratory.

A Sola technologist, under the direction of a Senior Geotechnical Engineer, supervised the
fieldwork. The borehole locations were selected by the Client and concurred by Sola. Boreholes
were laid out by Sola field personnel.

3.2 GROUNDWATER [NVESTIGATION

Groundwater level observations were made during drilling and in the open boreholes upon
completion of the drilling operations.

Details pertaining to groundwater observations for each borehole are provided on the respective
borehole logs presented in Enclosures 2 through 16. Further discussion on groundwater is
provided in Section 4.2 of this report.

3.3 SURVEY

The existing grade elevations at the borehole locations were surveyed and the survey data
provided by the Client for the preparation of this report.

3.4 GEOTECHNICAL FIELD AND LABORATORY TESTING

Standard Penetration Tests (SPTs) were undertaken at selected intervals with depth using a
50 mm outer diameter and 35 mm inner diameter split barrel sampler driven with an automatic
hammer of mass 63.5 kg dropping 760 mm in accordance with the ASTM D 1586-11 test method
- “The Standard Method of Standard Penetration Testing (SPT)". The results of these tests (SPT
“N" values} are presented on the borehole logs in Enclosures 2 through 16 of this report.

All soil samples were returned to Sola’s laboratory for natural moisture content determination.
The results of the moisture content are presented in the borehole logs in Enclosures 2 through
16. In addition, two {2) representative soil samples, were subjected to particle size analysis,
hydrometer analysis and determination of Atterberg Limits. The results of the laboratory tests
are presented in Enclosures 20 and 21.
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4.0 SUBSURFACE CONDITIONS
The detailed descriptions of the sub-soil conditions, encountered at each borehole location, are givenin
the Borehole Logs in Enclosures 2 through 16.
The borehole data collected by Sola represents the subsurface conditions only at the borehole locations.
It should be pointed out that the material boundaries indicated on the Borehole Logs are approximate
and based on visual observations, and interpolation between successive samples. These houndaties
typically represent a transition from one material type to another and should not be regarded as an exact
plane of geological change. It should also be noted that the subsurface conditions may vary across the
site, A summary of the characteristics of each unit of subsoil encountered within the borehole depths is
given in the ensuing paragraphs.
4.1 SOIL CHARACTERISATION
4,1.1 Topsoil
A layer of topsoil was initially encountered at boreholes BH9, BH10 and BH15. The
thickness of the topscil layer varied from 150 mm to 300mm. These horeholes were
drilled on landscaped area.
It is important to note that topsoil thicknesses may vary throughout the site area,
depending upon their location. As such, these findings should not be relied upon forany
estimation of quantities to be stripped prior to construction.
4.1.2 Pavement
{nitially, a layer of asphalt pavement was encountered in borehole BH1 through BH8 and
BH11 through BH14, ranging in thickness from approximately 25 mm (BH5 and BH14) to
100 mm {BH13}. Below the asphalt cover, a granular basecourse layer (sand and gravel)
was encountered ranging in thickness from approximately 25 mm {BH12) to 560 mm
{BH2).
413 Fill
A layer of fill was encountered below the topsoil layer and pavement structure at all
borehole locations. The depth of fill material extended to the depths between
approximately 0.76 m (in BH10) tc 1.9 m {in BH14) below the existing grade.
The fill material encountered consisted of sandy silt to silty sand to clayey silt trace grave!
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and occasionally with trace of organics or rootlets. In-situ resistance testing results
ranged from 3 {BH3) to 26 {BH1) blows per 300 mm of spoon penetration, indicating that
the fill was loose to moderately compacted.

The natural moisture content of the soil varied from approximately 4.2% {BH10} to 20.6%
(BH14) indicating moist to wet conditions.

It is important to note that fill thicknesses may vary throughout the site area, depending
upon their locations. As such, these findings should not be relied upon for any estimation
of fill quantities to be stripped prior to construction.

4.1.4 Native Soil

Native soil varying from cohesive soil to till deposits was encountered below the fill layers
at all borehole locations.

4.1.4.1. Cohesive Solils

The cohesive soil layers varying from clayey silt to silty clay was encountered in
boreholes BH6, BH7 and BH11. The cohesive soils were observed to be brown,

The N-values for cohesive soils was inthe range from 4 {BH6) to 18 {BH7} for
300 mm of penetration, suggesting that the soil is soft to very stiff in
consistency.

The natural moisture content of the cohesive soil layers was in the range of
approximately 15.3% (BH11) to 17.2% (BH7), indicating a moist condition of the
layers.

4.1.4.2. Till Deposits

The till deposits varying from clayey silt till to silty clay till were encountered in
all the boreholes. The deposits were observed to be brown in the upper horizon
turning grey with depth.

The N-values for till deposits were in the range from 16 (BH12) to more than 50
blows for 300 mm of penetration (multiple boreholes), suggesting that the sil
is very stiff to hard in consistency.

The natural moisture content of the deposits was in the range of approximately
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3.1% (BH4) to 18.6% {BH15), indicating moist to wet conditions of the layers.
All the boreholes were terminated in the till stratum.
4.2 GROUNDWATER CONDITIONS
The boreholes were advanced using a dry auguring system. No seepage water accumulation was
found in the boreholes advanced except borehole BH14, where some seepage water was
observed during the completion of drilling.
Eight {8) groundwater monitoring wells were installed on October 17, 18 and 19, 2017, in
Boreholes BH8, BH9 and BH11 through BH16 to monitor the “stabilized” water levels by the
Client. All the water level records including the calculated water level elevations are summarized

in Table 1 below.

Table 1: Summary of Groundwater Levels

Borehole ~ Cave Depth (m) Geodetic Elevation at Geodetic Elevation for
Top of Boreholes Groundwater Table

BHL N/A 99.25 | Not a monitoring well
BH2 N/A 99,26 Not a monitoring well
BH3 N/A 99,23 Not a monitoring well
BH4 N/A 99.24 Not a monitoring well
BHS N/A 99.23 Not a monitoring well
BH6 N/A 98.78 Not a monitoring well
BH7 N/A 99.52 Dry
BHS N/A 99.49 Dry
BH39 N/A 99.38 Not a monitoring well
BH10 N/A 99.25 Not a monitoring well
BH11 N/A 99.36 Dry
BH12 N/A 99.33 95.51
BH13 N/A 99.35 Dry
BH14 4.26 99.39 §7.818
BH15 N/A 99.37 Dry
BH16 N/A 99.38 95.872

It should be noted that water levels can vary in response to seasonal fluctuations and major
weather. In addition, a perched water condition can occur due to the accumulation of surface
water in the more pervious fill overlying less pervious deposits, especially during seasonally
wetter periods.
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5.0

GEOTECHENICAL INVESTIGATION

Based on the above data and the examination of soil samples in the laboratory, in Sola's
opinion, the water found in the boreholes may be perched water.

It is recommended that the Client should conduct the hydrogeology investigation.

Once construction commences, the monitoring wells should be decommissioned properly in
accordance with prevailing regulations.

DISCUSSIONS AND RECOMMENDATIONS

Itis understood that the existing several structures with unground basement and without basement level
will be demolished. The site re-grading may be necessary depending on the design finished grade
elevation. The engineered filling may be carried out as per the "Methodology of Engineered Fill
Construction” presented in Section 5.8.

The subject site will be re-developed as proposed residential development, which consist of thirty-one
(31} back-to-back townhouses, nine (9) traditional townhouses with backyards, accesses road and
associated driveways and a common Amenity Area. All three (3) blocks will be three (3) storey without
underground basement level, our recommendations are presented in the following sections.

The investigation and comments should be considered on-going as new information of the underground
conditions will continue to become available. For example, when more specific information is available
with respect to conditions between horeholes when foundation construction is underway. The
interpretation between boreholes and the recommendations of this report must be checked through field
inspections carried out by a Geotechnical Engineer to validate the information for use during
construction.

5.1 FROST PROTECTION

In Greater Toronto Areas, all footings exposed to seascnal freezing conditions must be buried
at a minimum depth of 1.2 m below the ground surface for frost protection.

Where construction is undertaken during winter conditions, footing subgrades should be
protected from freezing. Foundation walls and columns should be protected against heave
due to soil adfreeze,
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5.2 FOOTINGS

5.2.1 Conventional Spread or Strip Footings

At the time of preparation of this report, design loading requirements have not been

made available. The following discussions are provided to assist advancing the design

phase of the new townhouses development. Based on our understanding, the footings

may be positioned at undisturbed native or engineered fill at a depth of approximately

1.2 m to 2.3 m below the existing grade is capable of supporting the foundations for the

proposed residential development conventional spread or strip footings

The footings on undisturbed native sail can be designed based on a geotechnical reaction

at Serviceability Limit States (SLS} of 150 kPa, and a factored geotechnical resistance at

Ultimate Limit States (ULS} of 225 kPa at the depths outlined in Table 2.

Table 2: Recommended Footing Depths and Soil Bearing Pressures

BH1 1.5 150 225
BH2 2.3 150 225
BH3 1.5 150 225
BH4 15 150 225
BH5 1.2 150 225
BH6 2.3 150 225
BH? 1.8 150 225
BH8 1.5 150 225
BH9 1.8 150 225
BH10 14 150 225
BH11 15 150 225
BH12 1.5 150 225
BH13 1.5 150 225
BH14 2.0 150 225
BH15 15 150 225

Where it is necessary to place footings on soil at different levels, the upper footing must

be founded below an imaginary 10 horizontal to 7 vertical line (10H:7V) drawn up from
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the base of the lower focting. The lower footing must be installed first to help minimize
the risk of undermining the upper footing.

The above design values are provided on the assumption that the allowable bearing
pressure at SLS is governed by total and differential settlements of 25 and 19 mm

respectively, and the structure will tolerate an angular distortion of 1in 300.

Prior to pouring the concrete footings, the founding subgrade should be inspected by
a Geotechnical Engineer.

5.2.2 Footings on Engineered Fill

The footings supported by the engineered fill, constructed in accordance with the
methodology given in section 6.8, should be placed at a minimum depth of 300 mm
below the finished engineered fill top elevation. These footings may be designed using
an allowable soil hearing pressure of 150 kPa (SLS} and 230 kPa {ULS), provided the
footings are constructed at an engineered fill age of at least 6 months. For footings
constructed less than 6 months waiting periods, the Client is advised to consult Sola
for the appropriate allowable soil bearing pressure(s).

The exterior footings on engineered fill should be provided a frost cover of 1.2 m of
soil.

Footings and foundation walls supported by the engineered fill should be adequately
reinforced by the Project Structural Engineer to minimize the potential of differential
settlements.

5.3 SLAB-ON-GRADE AND PERMANENT DRAINAGE

The subgrade preparation constructed as described in Section 6.10.1 would be capable of
supporting the slab-on-grade of the proposed development. A granular layer consisting of at
least 200 mm of 19 mm Crusher Run Limestone {CRL) or OPSS Granular A should be installed
under the floor slab as a bedding layer. The CRL or the OPSS Granular A should be compacted
to 100% of its SPMDD.

Such a layer has been proven to be an effective moisture barrier for conventional floor
surfaces. However, if special floor coverings such as sheet P.V.C. with heat sealed seams, are
considered, either a high efficiency vapour barrier or venting may be added to the granular
layer to prevent moisture accumulating between the concrete floor and the P.V.C. flooring.
The design of the concrete slabs may be made on the basis of a value of modulus of subgrade
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reaction of 20 MPa/m on the surface of the granular base.

Slabs should be constructed separately from any load bearing structural elements.

54 VIBRATION MONITORING

The use of vibratory equipment shall be subject to vibratory monitoring and in accordance with
the City Bylaws. In some cases, even when the vibration levels are within acceptable limits, it may
cause annhoyance to the neighbors who may complain to the City, and in turn, the City may not
allow the Contractor to use vibratory equipment, especially vibro hammers. In such cases, the
Contractor should be prepared to provide alternatives in lieu of vibratory equipment.

5.5 EARTHQUAKE CONSIDERATIONS

Based on the borehole information, for the proposed buildings supported on undisturbed
native deposits, the subject site is classified as "Site Class 'D" for seismic site response
according to Table 4.1.8.4.A of Ontario Building Code {OBC).

56 TEMPORARY SHORING CONSIDERATIONS

Where site space, construction sequence, or surface loading conditions {e.g. traffic) restrict
the above-mentioned side slope configurations, the excavation side slope should be
appropriately shored to support surface loading during construction.

Where permissible under the “Occupational Health and Safety Act”’{OHSA), the preferred
temporary trench support is generally in the form of trench boxes. Consideration should be
given to the time taken between completing the excavation section and installing the trench
boxes, as trench boxes need to be installed quickly and efficiently. When a trench box is to be
moved, the void space between the outer walls of the trench box and the trench has to be
backfilled and compacted, which may require the trench box to be raised sequentially prior
to sliding it laterally into its new position.

It is also important to ensure that the trench is not over-excavated so that there is a suitably
tight fit between the trench box and the excavated trench walls. Post-construction ground
settlements may occur along the line of the trench walls, or adjacent to the excavated trench
area, if the excavation is not adequately supported throughout the entire service installation
procedure,
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The earth pressure acting on the trench box bracing may be evaluated using the earth
pressure diagram given on Section 26 of Canadian Foundation Engineering Manual {CFEM),
4% gdition.

5.7 EARTH PRESSURES

At the time of writing this report, it is not known if shoring will be required to facilitate the
construction of the proposed development, It should be noted however, that, if shoring is
required, a specialist shoring contractor should be consulted to establish the most appropriate
design and seating depths for the temporary shering solution.

The shoring system may be designed in accordance with the CFEM. Though not a design code,
the CFEM design manual provides a comprehensive guide for shoring and anchor design, and still
considered the most widely used and accepted design approach in the Greater Toronto Area
{herein “GTA").

Shoring subject to unbalanced earth pressures must be designed to resist a pressure distribution
that can be calculated as follows:

Lateral earth pressure in kPa acting at depth h

-

1

where: ]

K = parameters are provided below

h = the depth below the ground surface {m)

hw = the depth below the ground water level (m)

vy = the bulk unit weight of soil, (kN/m?) use 20.0

¥ = the submerged unit weight of the exterior soil, {y - 9.8 kN/m?)

g = equivalentvalue of surcharge on the ground surface in kPa {min 12 kPa)

The above expression can be simplified by eliminating hydrostatic pressure term on the wall
when free draining granular backfill is used and the internal drainage system prevents the build-

up of any hydrostatic pressure.

Whaere the backfill against the buried structure can be drained effectively to eliminate hydrostatic
pressure on the wall, this equation can be simplified to;

p = K[yh+dq]
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58 ENGINEERED FiLL

On-site excavated, clean inorganic earth (native and/or fill) may be reused as engineered fill
material, provided the moisture contents are strictly controlled.

If imported inorganic mineral soils are used for engineered fill construction, they must meet
the applicable environmental guidelines, and their moisture contents should preferably be
close to their respective optimum water content values.

For the on-site excavated clean fill/native soils or similar imported soils, heavy compaction
equipment should be em ployed to achieve the specified degree of field density.
Consideration may be also given to backfilling excavations with a well graded, compacted
granular soil such as Granular B as it, if thoroughly compacted, would reduce the post
construction settlements 10 an acceptable level and may also expedite the compaction
process.

Fill materials required for replacing locally softened soils, or raising grades within the footprint
of the structures are to comprise suitably organic free materials approved for use by the
Geotechnical Engineer. Fill materials are to be placed in lifts of a maximum thickness of 300
mm and compacted, using appropriate compaction equipment, to 98 % of its Standard Proctor
Maximum Dry Density (SPMDD).

Fill located in areas outside of the footprint of any proposed structure or driveway should be
compacted to at least 95 % of the material’s SPMDD to within 1.0 m of the subgrade level,
and then to 98 % of its SPMDD up to the required grade. Imported granular fill used in
confined areas should be compacted using only hand-held compaction equipment only.

Sofa recommends that any and all engineered subgrades beneath proposed structures are to
be inspected and/or proof rolled prior to construction.

5.9 EXCAVATION AND BACKFILL

5.9.1 Excavatability

Based on the findings of the investigation, it is considered that excavation of the
overburden fill and native soils at the site can be carried out using a conventional
backhoe excavator.

5.9.2 Excavations

It is assumed that the groundwater, if encountered, will be lowered to 0.5 m below the
required excavation depth to effect the construction to be carried out in the ‘dry’
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condition. It is expected that the ‘perched water’ can be controlled by conventional

‘sump and pump’ methodology. If more aggressive dewatering methods are required, a
dewatering consultant should be consulted. Given the layout of the proposed
development in relation to the site area, it has been assumed that all excavations will be
open cut in the ‘dry’. In order to enable entry into excavations during the construction
process, all excavations must comply with the definitions prescribed by the
“Qccupational Health and Safety Act”{OHSA), Ontario Regulation 213/91 “Construction
Projects”.

The various soils that will be encountered at this site during construction are
classified, as per OHSA, and presented in Table 3.

Table 3:Soil Types as per Occupational Health & Safety Act {OHSA)

Soil Description ~ sail Types, According to OHSA -
Fill Type 3
Native Soil Type 2

Based on these definitions, excavation walls within these soils will require battering back
at slopes no steeper than 1H (herizontal): 1V (vertical). Depending on the construction
feasibility, the excavation walls can be supported by temporary shoring systems. During
excavations, adjacent existing structures must be protected by proper shoring or sloping.
This should be verified by the Geotechnical Engineer when large-scale excavation can be
observed safely and with ease.

5.10  CONSTRUCTION CONSIDERATIONS

5.10.1 Site Preparatory Works

The site preparation work should include stripping of the pavement structure,
dismantling the existing structures and existing fill in order to develop the required
construction or engineered fill subgrades. Stripping depths will likely vary locally and
should be adjusted to remove all unsuitable material.

It is recommended that a Geotechnical Engineer monitor the stripping operations to
ensure that unsuitable materials have been fully removed prior to construction works or
the placement of engineered fill. Unacceptable areas identified are to be remediated as
soon as practicable and, the procedures for which would be dependent upon conditions
encountered.

Any unsupervised demolished areas must be reworked,
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5.10.2 General Considerations

Load bearing soils are susceptible to disturbance from environmental (temperature,
moisture change, etc.) and construction activity, as such, due care should be given to
minimizing trafficking of such areas during periods of excavation and the construction of
floor slab and footings to minimize disturbance of the bearing soils.

Any excessive disturbances of the load bearing and underlying soils affected during
construction works could influence the long-term settlement of the structures and will
therefore require further excavation and replacement of such impacted soils with
suitably engineered fill.

A Geotechnical Engineer should evaluate all subgrade surfaces to confirm that the
subgrade and founding conditions are consistent with the recommendations given by
this report.

5,11  SERVICE INSTALLATION
At the time of writing this report, there was no information provided to Sola as to the depths
of the services or inverts for the pipes. It is assumed that the preliminary service invert
subgrade is to comprise of undisturbed, native soils, which is capable of supporting pipes,

manholes, etc.

Further information in regards to the construction consideration can be provided when more
design details can be made available.

5.12  PAVEMENT

For pavement thickness design, we have made assumptions for the pavement to be
constructed over the roof of the basement and/or native ground.

5.12.1 Pavement Thickness Deslgn
For pavement structure supported by the structural roof of the basement, the
pavement structure (assuming for heavy duty traffic loading) should consist of the

following:

- S0 mm HL1
- 200 mm 25 MPa Portland Cement Concrete {5 to 8% air entrainment)
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- 150 mm Granular A base (to be compacted to 100% of the material’s standard
Proctor maximum dry density (SPMDD))
- (Roof Structure by others)

Undisturbed native ground, the existing fill soils {re-compacted as required under
Sola's supervision} and new engineered fifl (if constructed) can support the proposed
access road and driveway pavements. Transitions between different subgrade types
must be prepared to include a 3H:1V profile to avoid differential settlement.

It is anticipated that the final subgrade will comprise predominantly on-site re-
engineered soils. Accordingly, in view of the frost susceptibility and drainage
characteristics of the final subgrade soils and the expected volume of traffic for a
residential development, the following pavement designs presented in Table 4 are
recommended.

Table 4: Recommended Pavement Designh {New Construction)

Driveway

Pavement Component ) ' Compaction Requirements
Thickness (mm)
Asphaltic Concrete | 40 | Minimum of 92.0% of Maximum
Surface Course (HL-3) Relative Density {MRD)
Asphaltic Concrete 20 Minimum of 92.0% of Maximum
Binder Course {HL-8) Relative Density {MRD)
Granular Base (20 mm
Crusher Run Limestone 150 100% SPMDD

or OPSS Granular A)
Granular Sub-bhase

(50 mm Crusher Run
. 300 100% SPMDD
Limestone or OPSS

Granular B-Type 1)

The 20 mm Crusher Run Limestone (CRL} shall meet the Ontario Provincial Standard
Specification (OPSS) for Granular A. The 50 mm CRL shall meet the OPSS for Granular
B "Type [" gradation specification. The granular base and subbase should be
compacted to at least 100% of their SPMDD.

The asphaltic concrete courses are to be hot-mixed and hot-laid in accordance with
current OPSS specifications, Forms 310 and 1150 {Ontario PGAC grades PG 58-28
equivalency), and compacted to a minimum of 92% of Maximum Relative Density
{MRD).
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The pavement design as presented above is based on the assumption that
construction will be undertaken under dry weather conditions and that the subgrade
is stable and not heaving under construction equipment traffic. However, if the
construction conditions are non-ideal, with the final subgrade being wet and/or
unstable, additional imported subbase material may become necessary.

The pavement make-up for the entrance driveways from city roads should match the
respective road pavement design at the road/driveway interface.

Prior to placing the granular subbase, the final subgrade should be proof-rolled to
identify soft spots, if any, and rectified as required in consultation with a Geotechnical
Engineer from Sola.

The recommended pavement structure should be considered for preliminary design
purposes only. A functional design life of eight (8) to ten (10) years has been used to
estahblish the pavement recommendations. This represents the number of years to
the first rehabilitation, assuming regular maintenance is carried out. If required, a
more refined pavement structure can be desighed based on specific traffic data and
design life requirements. Such further analysis will also involve specific laboratory
tests to determine frost susceptibility and strength characteristics of the subgrade
soils, as well as specific traffic loading data input from the Client.

Pavement Drainage: The ability of the soils to provide adequate subgrade support is
reduced if allowed to become too wet. Therefore, in order to intercept infiltrating
water and provide drainage of the subgrade and pavement material, it is
recommended that 100 mm diameter sub-drains, wrapped in filter cloth, be provided
along both sides of the driveways. Furthermore, the subgrade should be graded to
promaote flow of water towards the subdrains.

5.12.2 Pavement Construction Considerations

For pavement construction, the subgrade must be compacted to at least 98 % of its
SPMODD for at least the upper 300 mm unless an alternative is approved by Sola.

The long-term performance of the pavement structure is highly dependent upon the
subgrade support conditions. Stringent construction control procedures should be
maintained to ensure uniform subgrade moisture and density conditions are
achieved.

Additional comments on the construction of pavement areas are as follows:

. The subgrade preparation should include stripping of any objectionable

GEOTECHNICAL INVESTIGATION SOLA ENGINEERING INC.

PROPOSED RESIDENTIAL DEVELOPMENT
1335, 1349 AND 1355 PLAINS ROAD EAST, BURLINGTON, ONTARIO
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materials, e.g. loose fill with organics. The base should be properly shaped
and thoroughly proof rolled using a loaded truck. Soft and/or unstable
subgrade areas should be further sub-excavated and backfilled to the design
subgrade leve! using approved material, placed in thin lifts and compacted to
98% of its SPMDD;

. The locations and extent of sub-drainage required within the paved areas
should be reviewed by this office in conjunction with the proposed grading.
Assuming that satisfactory crossfalls in the order of 3.0% have been provided,
subdrains extending from and between catch basins may be satisfactory. In
the event that flatter crossfalls are considered, a more extensive system of
sub-drainage may be necessary and should be reviewed by Sola; and,

. The most severe loading conditions on the pavement areas and subgrade may
ocecur during construction. Consequently, special provisions such as restricted
access routes, half-loads during paving, etc., may be required, especially if
construction is carried out during unfavorable weather,

It is recommended that Sola be retained to review the final pavement structure
designs and drainage plans prior to construction to ensure that they are consistent
with the recommendations in this report.

6.0 CLOSURE

This report is subject to the Statement of Limitations which forms an integral part of this document. The
Statement of Limitations is not intended to reduce the level of responsibility accepted by Sola, but rather
to ensure that ali parties who have been given reliance for this report are aware of the responsibilities
each assumes in so doing.

We trust that this report meets your needs. Should you have any queries, please contact the Sola office.

Sincerely
SOLA ENGINEERING INC.

Ly 5

Kuljit S. Brar P. Eng.

j g T
\\SERVEROZ\Company\FROJECTS\10278-(1338RR)-525-GEO-Residential-1335 through 1355 Pleins-Re-
111531-10278-S0068-GEQ-Final.docx
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STATEMENT OF LIMITATIONS

Standard of Care and Basis of this Report

Sola Engineering Inc. {“Sola Engineering”) has prepared this report in a manner
consistent with generally accepted engineering and/or environmental practices in the
jurisdiction in which the specified services were provided. The infermation and
conclusions set out in this report reflects Sola Engineering’s best professional
judgment in light of the information avallable to Sola Engineering at the time of
preparation. Sola Engineering disclaims any and all warranties, express or implied,
including without limitation any warranty of merchantahility and/or fitness for a
particular purpose, and makes no representations concerning the legal effect,
interpretation or significance of this report or the information, conclusions or
recommendations contained in it.

The conclusions and recommendations provided in this report have been prepared in
relation to the specified site (the “Site”) and the praposed project {the “Project”), as
described by the Client to Sola Engineering. Given the nature of the work undertaken
by Sola Eagineering as part of this report, the Client acknowledges that ground
conditions may vary over distances and may change over time. Should there arise any
changes to the conditions of the Site or the Project {as to purpose or design), Sola
Engineering is to be notified within a reasonable pericd of time, and in any event
within 24 haurs of the Client’s learning of such changes, so as to give Sola Engineering
an opportunity to review and revise this report in light of such changes. Saola
Engineering accepts no liability or responsibility for any use of this report or reliance
on this report fellowing any changes to the conditions of the Site or the Praject.

The scope of professional services provided by Sola Engineering for the Project are as
set out in this report. Should such services be limited to those of a geotechnical nature,
Sola Engineering shalf not be held liable or respensible for any environmental services
that may be required, nor shall this report be interpreted to reflect any environmental
aspects of the Project. Alternatively, should such services be limited to those of an
environmental nature, Sola Engineering shall not be held liable or responsible for any
geotechnical services that may be required, nor shall this report be interpreted to
reflect any geotechnical aspects of the Project.

This report is not intended to provide reccmmendations for possible future conditions
or use of the Site or adjoining properties. Should the need arise for such
recommendations Sola Engineering may need to conduct further investigations.

Use of this Report

This report is intended to be read and used in its entirety. No reliance may ba made
upon any individual portion or section of this report without reference to the entire
report as a whole. In preparing this report, Sela Engineering has relied on information,
instructions and communications given by the Client to Sola Engineering, the
applicability, truth and accuracy of which is the sale responsibility of the Client.

This report with the informatien, sampling data, analysis, conclusions and
recommendations contained in it (if any), has been prepared for and may only be used
by the Client and only for the specific purpose as specified by the Client to Sola
Engineering in connactioh with the Project. Without prior written consent from Sola
Engineering, use of this report or any portion thereof by any parson or entity other
than the Client, ar for any purpose cther than as communicated by the Client to Sola
Engineering, is strictly prohibited. Sola Engineering accepts no liability or responsibility
for the unauthorized use of this report. This report and all documents that form part
of it are the sole property of Sala Engineering. Sala Engineering relies on and retains
any and allintellectual property rights it has in this report, including any copyright to
which it is entitled. The Client shall not give, lend or sell this report, or any portion
thereof, to any entity, person or association without the express prior written cansent
of Sola Engineering. This report and the information contzined herein shall be treated
as strictly confidential.

The contents of this report, inclusive of Sola Engineering’s conclusions and
recommendations in relation to the Project, are intended only for the guidance of the
Client in carrying out the specified services for the Project, as described by the Client
to Scla Engineering. Accordingly, Sola Engineering dees not accept any liability or
respensibility for any ingcouracy contained in this repert arising as a result of or inany
way connected with any exclusion, oversight or falsification of the information
provided to Sola Engineering by the Client, This report, including the effect of the
subsurface cenditions as described in this report, is to be interpreted at the risk and
discretion of the Client and any contractors or others bidding on or undertaking
contractual work to be performed as part of the Project who may come into
possession of or learn of this report or its contents. It is exigent that all contractors
bidding or undertaking the work are to rely on their own interpretations of the data
contained in this report in addition to their own investigations and conclusions, Sola
Engineering shall not be held liable or responsible for any interpretation of or
conclusions that may be drawn from the data or information contained in this report.

Theinformation, recommendations and conclusions presented inthis report are based
on Sola Engineering’s interpretation of conditions revezled through the limited
investigation conducted within a defined scope of services. In no event will Sola
Engineering be held responsible or lizble to the Client or any other person or entity for
any special, indirect, incidental, punitive or consequential loss or damage [including,
loss of use, lost profits or expenses incurred) resulting from or in any way related to
the independent interpretations, interpolations, conclusions or decisions of the Client
or any other person or entity, based on the information contained in this report. The
restriction of liability includes but is not limited to decisions made to develop,
purchase or sell land.

STATEMENT OF LIMITATIONS

Notwithstanding the exclusions of liability contained herein but without in any way
limiting their effect or generality, if there is found to be any finding of liability or
responsibility whatsoever on the part of Sola Engineering which in any way relates to
or arises from this report, or the information, conclusions or recommendations
contained in it, such liability andfor responsibility shall cease and forever be
extinguished from and after the date which is two {2) years from the date of this
repert. In no event shall any liability or responsibility of Sofa Engineering exceed the
fees charged by Sola Engineering to the Client for the preparation of this report
(excluding any arms’ length dishursements or expenditures made or incurred by Sofa
Engineering as a result thereof and reimbursed by the Client}.

Site Conditions

The material conditions, classifications, conclusions and recommendations contained
in this report were based on the site conditions observed or tested by Sola Engineering
or otherwise communicated to Sola Engineering by the Client. The description,
identification and classification of soifs, rocks, chemical contamination and other
materials have been made based on limited investigations, sampling and testing of
materials performed by Sola Engineering and its qualified representatives in reliance
on the use of relevant or applicable equipment, all in accordance with commonly
acceptable standards in the peotechnical andfor environmental disciplines.
Accordingly, this report may include assumptions of conditions which are based on
discrete sample locations and thus some conditions may not have been detected. The
Client accepts all liability and risk for the use of this report and the information and
data contzined in it. Sola Engineering shall not be held liable or responsible for any
conditions beyond the scope of tests conducted on samples of the subsurface and soil
conditions of the subject property as set out in this report.

For clarity, the Client acknowledges and accepts that unique risks exist whenever
engiheering or related disciplines are applied to identify subsurface conditions and
even a comprehensive sampling and testing program may fail to detect certain
conditions. The environmental, geological, geotechnical, geachemical and
hydrogeological conditions that Sola Engineering interprets to exist between sampling
points may differ from those that actually exist. As a result, the Client acknowledges
and accepts that because of the inherent uncertainties in subsurface evaluations,
unanticipated undergreund conditions may oceur or become known subsequent to
Sela Engineering's investigatian that could affect conclusions, recommendaticns, total
Project cost and/or execution,

Indemnification of Risk

Though Sola Engineering adheres to the highest degree of intagrity and employs due
diligence in fimiting the potential release of toxins and hazardous substances, the risk
of accidental release of such substances is a possibility when providing geotechnical
and envirenmental services.

In consideration of the provision of services by $cla Engineering, the Client agrees te
defend, indemnify and held Sola Engineering and its employees and agents harmless
from and against any and all claims, liabilities, damages, causes of action, judgments,
costs or expenses (including reasonable legal fees and disbursements), resulting from
or arising by reason of the death or bodily injury to persons, damage to property, or
other loss, whether related to an accidental release of pollvtants or hazardous
substances occurring as a result of carrying out this Project or otherwise, and whether
or not resulting from $ola Engineering’s negligent actions or omissions. This
indemnification shall include and extend to any and all third party claims brought or
threatened against Scla Engineering under any federal or provincial law or statute as
a result of Sola Engineering conducting work on the Project. In addition to and
notwithstanding the foregoing, the Client further agrees to unconditionally and
irrevocably release Sofa Engineering from, and not to bring any claims against Sola
Engineering in connection with, any of the aforementioned claims or causes.

Subeonsultants and Contractor Services

In conjunction with the services provided by Sola Engineering’s own employees,
external services provided by other persons or entities that are specizlizing in services
other than those offered by Sola Engineering, such as drilling, excavation and
laboratory testing, are often emplayed in order to carry out the defined scope of work.
If such external services have been employed for this Project, the Client acknowledges
that Sola Engineering is not in any way liable or responsible for any costs, claims or
damages In relation to the services rendered by such other persons or entities or
payment therefor, nor shall Sola Engineering be liable or responsible for damages for
errors, omissiens or negligence caused by such other persons or entities while
providing such external services.

Work and Job Site Safety

Sola Engineering shall be responsible only for its activities and that of its employees
on the Site. Sola Engineering shall not direct any of the fieldwork nor the wark of any
other person or entity on the Project. The presence of Sola Engineering staff on the
Site does not relieve the Client or any contractor on the Site from their responsibilities
partaining to site safety. The Client at all times retains any and all responsibility for the
safety of those individuals present on the Site and/or working on the Project, inciuding
Sola Engineering’s employees.

SOLA ENGINEERING INC.

Last Updated: 2016-03-30
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BOREHOLE LOG /) SQLA
ENCLOSURE 2 {} ENGINEERING
PAGE 1 OF 1 BOREHOLE NO.: 1
LEGEND:
PROJECT NO.: 10278 DATE: Oclober 19, 2017 | 4 S8 - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
[l sT-SHELBY TUBE
CLIENT: 1967012 Ontario In¢. ¢/o S2S Environmental Inc. 1 CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON x STABILIZED WATER LEVEL
ELEVATION {M): 99.25 Geodalic CAVED AT DEPTH {M): ---- (™ CAVED AT
WATER LEVEL DEPTH (M}): -~ DRILLING METHOD: Solid Stem "N" BLOWS /0.3 M
DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT {%)
LOGGED BY: KK REVIEWED BY: KB OV.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT (%)
LL.  LIQUID LIMIT (%)
Moisture STANDARD H P.L-LL
ELEV./ WELL/ SYMBOLS, Content PENETRATION TESTS ELEV./ A ME
DEPTH PIEZO. SAMPLERS DESCRIPTION BLow " DEPTH N V :
DETAIL TEST DATA e N Valup
(m) COUNTS VALUE M) | 204060 80
0 ASPHALTIC CONCRETE - 40 mm N
99— [ ] 'Sand and Gravel - 140 mm 128
- odeSe% \ B-7-8-7 15 .
L :’:‘.’4‘ FILL - silty sand, trace clay, red, moist 16
I ()
i Ted6%
i 0%k
1 %%k e
i ooeteds 8.4 3-10-16-17 26 -
98 -1 (RK) 14.4
i Ry
r 5; { ;g SILTY CLAY TILL - trace gravel, brown,
1 2 very stiff, moist
i i Y 115 | 31011413 21 t
2 4484ty
B vt f#
1 et
r ez
[ it ;5 10.3 5-6-11-14 17 il
4 ’i ] "
Ca T
: 18 ) - grayish brown
9 88 .
r btk 7.0 6-11-17-40 28
geacdtd
4 " F’
C ’, 4
Ly
¢ ey
t hgtig
95~ ﬂi T
: fics ol
5 l‘ Y
r g‘ ;g ‘ - hard
1 (] a .
o grikite 9.4 12-25-30-35 55
5 ety
- o8’ 62
941 End of borehole at target depth of 5.18 m;
[ Borehole was open and dry upen
5 completion of drilling.
~6
93—
-7
92
Notes:
This infermation pertains only to this borehole and should not be interpreted as being indicative of the site.




ENCLOSURE 3

PAGE 1

PROJECT NO.: 10278

OF 1

BOREHOLE LOG

BOREHOLE NO.: 2

DATE: October 19, 2017

PROJECT: Proposed Residential Development

CLIENT: 1967012 Ontario Inc. c/fo 328 Environmental Inc.
LOCATION: 1335,1349 and 1355 Plains Road East, Burlingten, ON

ELEVATION (M): 89.26 Geodatic

WATER LEVEL DEPTH (M}: ----
DRILLER: Strong Soil Inc.
LOGGED BY: KA

CAVED AT DEPTH (M): ----
DRILLING METHOD: Solid Stem
DRILL RIG: CME 75

REVIEWED BY: KB

{

SOLA

L}. ENGINEERING

Q-'IHEN@[!

I_
m
()
m
=
O

S8 - SPLIT SPOON
AS - AUGER SAMPLE
8T - SHELBY TUBE
CS - CORE SAMPLE
STABILIZED WATER LEVEL
CAVED AT

"N"  BLOWS/03M
M.C. NATURAL MCISTURE CONTENT (%}
O.V.M ORGANIC VAPOUR MONITOR

P.L.  PLASTICLIMIT (%)
L.L. LIQUID LIMIT (%)

_ Moisture STANDARD H PL-LL
ELEV./ | WELL/ SYMBOLS, Content PENETRATION TESTS BEV./| L e
DEPTH PIEZO. SAMPLERS GESCRIPTION BLow N DEPTH N V |
® "N"Va
(m) |DETAIL|  TESTDATA COUNTS vae | ™ | 20406080 |
ED ASPHALTIC CONCRETE - 50 mm N
99— Sand and Gravel - 560 mm 3.2 7.8.6-6 14 *
T Crusher Run Lomestone (2")
=1 ;
; 3.8 3-3-3-5 G u
98
FILL - clayey silt, irace gravel, brown, wet 6.9 -
T ' 3-4-2-3 6 i
-2 14.4 -
97 -
+ SILTY CLAY TILL - trace gravel, brown,
I very stiff to hard, moist 15.4 3-7-13-50**/8 20 |4
-3
a6
ﬁ 113 8-12-26-26 38 L8
Ly ‘
C 4
®T /
i W
- e
I fl
r ¥
. i 93 | 16-22-31-33 53 il I e
[ 2
94— End of borehole at target depth of 5.18 m;
[ Borehole was open and dry upon
r completion of drilling.
-6
93—
7
a2

Notes; 50****/8 denotes 50 plus blows for 8 cm of sampler penetration after first 45 cm;

This information pertains only to this borehole and should not be interpreted as being indicative of the site.




ENCLOSURE 4 BOREHOLE LOG

PAGE 1 OF 1 BOREHOLE NO.: 3

PROJECT NO.: 10278 DATE: October 18, 2017
PROJECT: Proposed Residential Development

CLIENT: 1967012 Ontario Inc. cfo S2S Environmental Inc.

LOCATION: 1335,1342 and 1355 Plains Read East, Burlington, ON

ELEVATION {M): 99.23 Geodalic CAVED AT DEPTH (M): ----
WATER LEVEL DEPTH (M): ---- DRILLING METHOD: Solid Stem

SOLA

q\”/; ENGINEERING

LEGEND:

P sS-SPLITSPOON
(]  AS-AUGER SAMPLE
[/l ST-SHELBY TUBE
U] ©S-CORE SAMPLE
X STABILIZED WATER LEVEL
(O CAVED AT

"N BLOWS/0.3M

DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB OV.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT (%)
L.L. LIQUIDLIMIT {%)
Moisture STANDARD H P.L-LL
ELEV. | wEL SYMBOLS, Content PENETRATION TESTS ELEV./ | e
DEPTH PIEZO. SAMPLERS DESCRIPTION BLOW o DEPTH i :
DETAIL TEST DATA ® N Valup
(m) COUNTS VALUE (m} | 204060 80
ro "~ "|ASPHALTIC CONCRETE - 50 mm N
99 I — | Sand and Gravel - 250 mm 41 e
[ 1 5-3-2-2 5 =
L FILL - sandy silt, trace clay, red, wet 95
o ] - trace gravel 7.1 ;.
98+ Geats 2 |SILTY CLAY TILL - trace gravel, trace 20.8 2123 T
r 404 sand, brown, soft, highly moist
oy CLAYEY SILT TILL - trace grave, trace |
, s 3 Isand, brown, stiff, moist 17.3 5-6-6-8 12 “
971 St
L Pytoh et SILTY CLAY TILL - trace gravel, brown,
r sty very siiff, moist )
i | 4 |V 1.7 6-8-12-16 20 B
L 10k
a iibats
F AT - trace sand, hard
95 T i
: il | s 9.3 10-19-37-28 56 A
t il
—_ 4 . ";i
L dercs
95 igue
._5 6 108 | 11-20-27-29 47 ol I A
94 End of borehole at target depth of 5.18 m;
T Borehole was open and dry upon
r completion of drifling.
—6
93—
_— 7
92
Notes:

This information pertains only to this borehole and should not be interpreted as being indicative of the site.




ENCLOSURE 5
PAGE 1 OF 1

PROJECT NO.: 10278

BOREHOLE LOG
BOREHOLE NO.: 4

DATE: October 18, 2017

PROJECT: Proposed Residential Development

CLIENT: 1967012 Ontaric Inc. cfo 828 Environmental Inc.
LOCATION: 1335,13492 and 1355 Plains Road East, Burlington, ON

ELEVATION (M}: 99.24 Geodatic
WATER LEVEL DEPTH {M}): ----
DRILLER: Strong Soil nc.
LOGGED BY: KA

CAVED AT DEPTH (M): ---
DRILLING METHOD: Salid Stem
DRILL RIG: CME 75
REVIEWED BY: KB

SOLA

Q\Uf; ENGINEERING

,_
m
@
m
pa
o

SS - SPLIT SPOON

AS - AUGER SAMPLE

ST - SHELBY TUBE

CS - CORE SAMPLE
STABILIZED WATER LEVEL
CAVED AT

"N BLOWS/03M

M.C. NATURAL MOISTURE CONTENT (%)
O.V.M ORGANIC VAPOUR MONITOR
P.L.  PLASTIC LIMIT (%)

LL  LIQUID LIMIT (%)

¢ ENEN

Moisture STANDARD ELEV H P.L-LL
ELEV./ | WELLY SYMBOLS, Content PENETRATION TESTS A
DEPTH | PIEZO. SAMPLERS DESCRIPTION oW | DEPTH N V !
e NN
(m) |DETAIL| TesTDATA COUNTS vae | " | 20405080 [
o ASPHALTIC CONCRETE - 50 mm 17
99 Sand and Gravel - 250 mm - °
L ; 14.3 o ? °
F FILL - sandy silt, trace rootlets, trace clay, .
T red, moist
1
E 16.8 3-4-2-4 6 -
98
SILTY CLAY TILL - trace gravel, brown,
T very stiff, moist 12.4 7-8-11-13 19
-2
97
I 3.1 5-8-14-14 22 i
-3 - trace sand
96— [ ]
: 10.6 10-21-27-47 48
1 Eehgiet
= dF Lk a9l
-4 ekt
3 Hila
95 dzdtab
i
r q ,z-;,.
PT 1
r RRaeieE
1 ibaky Al e
F :ﬁ:; 6 13.9 10-22-26-32 48
[ b b
94— End of borehole at target depth of 5.18 m;
N Borehole was open and dry upon
r completion of drilling.
-6
93—
-7
92
Notes:

This informaticn pertains only to this borehole and should not be interpreted as being indicative of the site,




BOREHOLE LOG /) 2QLA

A
PAGE 1  OF 1 BOREHOLE NO.: 5
LEGEND:
PROJECT NO.: 10278 DATE: October 18, 2017 ﬂ 85 - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
1 $T-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. c/o 825 Environmental Inc. 1l CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON =z STABILIZED WATER LEVEL
ELEVATION (M): 99.23 Geodatic CAVED AT DEPTH {M): ---- [ CAVED AT
WATER LEVEL DEPTH (M): ---- DRILLING METHOD: Solid Stem "N BLOWS /0.3 M
DRILLER: Stong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB OV.M ORGANIC VAPOUR MONITOR
P.L.  PLASTIC LIMIT (%)
LL.  LIQUID LIMIT (%)
ELEV./ | WELL/ SYMBOLS, a\g::tteunr: PENES'ITF?:T?S:IE')FESTS ELEV./ I&—[ ot
DEPTH | PIEZO. SAMPLERS DESCRIPTION o ——] DEPTH M.C.
DETAIL TEST DATA e "N Valu
(m) COUNTS VALUE tm} 1 204060 8
o ASPHALTIC CONCRETE - 25 mm
29 Sand and Graval - 400 mm 4.0 o
F 7 ) 6-3-2-2 5 =
”,:.' FILL - silty sand, red, moist 13.0
1 ’:::::: - trace clay i
-1 99,99 17.1
§185 1-6-13-19 19 '
98 ‘,i’ SILTY CLAY TILL - trace gravel, brown, 15.9 B
i 'p;;; very stiff, moist
1 gf’
I gfg —le
r o ;,g 15.9 7-12-16-20 28
2 Tty
97 ‘ﬂf
[ | i;g - brownish grey
I : 5:5 12.6 6-0-12-18 21 B
i )
-3 )
F E;Q - reddish brown, hard
96 —
L 4 ‘.
. , Egi 13 | 812:30-37 42 A
§ Y
: e
- B
95 i
r Jhataty
[ y ﬁ‘
r ghakes - gre
I F§ grey
s . 52 138 | 10-16-22-32 38 EE
r b
94 End of borehole at target depth of 5.18 m;
[ Borehole was open and dry upon
r completion of drilling.
Lg
93—
b7
92 -
Notes:

This information pertains only to this borehele and should not be interpreted as being indicative of the site,




BOREHOLE LOG [\ SOLA

ENCLOSURE 7

PAGE 1  OF 1 BOREHOLE NO.: 6
LEGEND:
PROJECT NO.: 10278 DATE: October 19, 2017 [] 88 - SPLIT SPOCN
PROJECT; Proposed Residential Development AS - AUGER SAMPLE
/] ST-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. ¢fo $23 Environmental Inc. il CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON x STABILIZED WATER LEVEL
ELEVATION (M): 98.78 Geodatic CAVED AT DEPTH (M): - (I CAVED AT
WATER LEVEL DEPTH (M): ---- DRILLING METHOD: Solid Stem "N" BLOWS /0.3 M
DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB O.V.M ORGANIC VAPQUR MONITOR
P.L.  PLASTIC LIMIT (%)
L.L. LIQUID LIMIT (%)
Moisture STANDARD H P.L-LL
ELEV./ | WELL/ SYMBOLS, Content PENETRATION TESTS ELEV./ A MC
DEPTH PIEZO. SAMPLERS DESCRIPTION BLOW ™" DEPTH e |
. "N" V
(m) |DETAIL|  TESTDATA COUNTS vawe | ™ | 20406050 [
¢ 77 - — _|ASPHALTIC CONCRETE - 40 mm R
I KA Sand and gravel - 153 mm 3.8 [ ]
H Q:’:’: 6-4-4-4 8 ~
L :0:0:{ FILL - silty clay, brown, moist 143
F 55 - clayey silt, with sand, red, wet /
-1 KA 18.56
B SR 1-9.2-4 a P
T CLAYEY SILT - trace sand, brown, soft, 18.7 B
C highly moist
o7 SILTY CLAY TILL - trace gravel, greyish b
[, 3 |brown, soft, highly moist 17.2 1-1-3-5 4
T o - hard, moist
: 1y 4 5-13-18-23 31 *
96 gt
-3 : ,E
! b
i | 5 87 | 13222832 50 Ll
: 1
95 -1 g gi’
4 g ég-
- dgtete
By g g;~
i Aedsis
r : g :' - silty sand seems, grey N
94 —+ qhabb 9.7 14
Cs & ! I 102 |13-17-22-5013| 39
r il
+ End of borehole at target depth of 5.18 m;
r Borehole was open and dry upon
r completion of drilling.
93 —+
r 6
o021
r 7
I

Notes: 50%/13 denotes 50 plus blows for 13 cm sampler penetration after 15t 45 cm;

This information pertains only to this borehole and should not be interpreted as being indicative of the site.




BOREHOLE LOG f\ SQLA
ENCLOSURE 8 WA\ ENGINEERING
PAGE 1  OF 1 BOREHOLE NO.: 7
LEGEND:
PROJECT NO.: 10278 DATE: October 18, 2017 » 88§ - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
71 8T-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. ¢fo $23 Environmental Inc. 1§ CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON z STABILIZED WATER LEVEL
ELEVATION (M); 99.52 Geodatic CAVED AT DEPTH (M): ---- (O CAVED AT
WATER LEVEL DEPTH (M}: -—- DRILLING METHOD: Sclid Stem "N" BLOWS /0.3 M
DRILLER: Stong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%}
LOGGED BY: KA REVIEWED BY: KB OV.M ORGANIC VAPCUR MONITOR
P.L. PLASTIC LIMIT (%)
LL.  LIQUID LIMIT (%)
Moisture STANDARD H PL-LL
ELEV./ WELL/ SYMBOLS, ELEV./
DEPTH | PIEZO. |  SAMPLERS DESCRIPTION Content P‘:IzE\LRAT'ON TEST"SN" oepTH| & ML |
DETAIL TEST DATA ® "N"Valup
(m) COUNTS VALUE (m) | 20 40'60 50
e ~ |ASPHALTIC CONCRETE - 50 mm N
C Sand and gravel - 300 mm 8.0 .
[ 1 7-8-6-9 14
99~
L " IFIEL - silty sand, trace organic, reddish
1 brown, moist
; 2 oo 9.9 3-3-3-5 6 -
8T - trace clay |
[ 18.2
c AT 3 _SILTY CLAY - trace rootlets, brown, very 6-8-10-14 18 [ ]
T2 o itf, moi 16.5
E v |4 stiff, moist
F Fg ]
P Hh SILTY CLAY TILL - trace gravel, brown,
1 g g |verystiff, moist 161 |  5-10-13-19 23 T
i g 5 11.0 7-16-20-21 36 =
95 T penes
i W
La dEntite
N alp ki
¥
i AT
85— :’
L ;/.
i s
Ls e 6 110 | 10-16-21-28 37 i
L . End of borehole at target depth of 5.18 m;
oa—f Borehole was open and dry upon
N completion of drilling.
_ 5
93
— 7
92 -
Notes:
This information pertains only to this borehole and should not be interpreted as being indicative of the site.




ENCLOSURE BOREHOLE LOG
PAGE 1 OF 1 BOREHOLE NO.: 8

PROJECT NO.: 10278 DATE: October 18, 2017
PROJECT: Proposed Residential Development

CLIENT: 1967012 Ontario Inc. cfo S28 Environmental Inc.

LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON

ELEVATION {M): 99.49 Geodatic CAVED AT DEPTH (M): -
WATER LEVEL DEPTH (M): —- DRILLING METHOD: Solid Stem

\ SOLA

Q\‘}} ENGINEERING

LEGEND:

SELEED

S8 - SPLIT SPOON
AS - AUGER SAMPLE
ST - SHELBY TUBE
CS8 - CORE SAMPLE
STABILIZED WATER LEVEL
CAVED AT
"N" BLOWS /0.3 M

DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB 0OV.M ORGANIC VAPOUR MONITOR
P.L.  PLASTIC LIMIT (%)
LL.  LIQUID LIMIT (%)
Moisture STANDARD H Pp.L-LL
ELEV./ | WELL/ SYMBOLS, Content PENETRATION TESTS ELEV./ | T e
BEPTH | PIEZO. SAMPLERS DESCRIPTION oW e DEPTH L |
ETAIL TEST DATA e N Valup
(m) DET COUNTS VALUE tm) 1 20 4060 50
0 ~ [ASPHALTIC CONCRETE - 50 mm - |
[ L __ _|Sand and Gravel - 250 mm :
ool 1 5-4-3-4 7 e
E FILL - silty sand, reddish brown, moist 14.3
,; 1
5 2 20.4 2-4-4-4 8 e
98— -
i SILTY CLAY TILL - trace gravel, brown,
L tiff, ist
I, g |very st mos 16.0 4-7-12-13 19 B
a7 -
r 4 174 5-7-12-17 19 —
{_ 3
o6t 5 135 | 4-12-16-17 28 e
La
05+
L - frace shale fragments, hard
I 6 10.2 12-19-27-26 46 i
L End of borehole at target depth of 5.18 m;
04 - The borehole was open and dry upon
i campletion of drilling
:_ 6
93
,:_ 7
92—+
r
Notes:

This infermation pertaing only to this borehole and should not be interpreted as being indicative of the site.




BOREHOLE LOG ) SOLA
ENCLOSURE 10 WIN ENGINEERING
PAGE 1 OF 1 BOREHOLE NO.: 9
LEGEND:
PROJECT NO.: 10278 DATE: October 19, 2017 | d §S - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
/1 ST-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. cfo 828 Environmental Inc. m CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON x STABILIZED WATER LEVEL
ELEVATION (M): 99.38 Geodatic CAVED AT DEPTH (M}: — (O™ CAVED AT
WATER LEVEL DEPTH (M): ---- DRILLING METHOD: Soliod Stem "N" BLOWS /03 M
DRILLER: Strong Soil inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB O.V.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT (%)
L.L.  LIQUID LIMIT {%)
Moisture STANDARD |—-] P.L.-L.L.
ELEV./ | WELL/ SYMBOLS, Content PENETRATION TESTS ELEV./ |7 e
DEPTH | PIEZO. SAMPLERS DESCRIPTION oW o DEPTH < |
I TEST DATA * 'N”Valup
m) DETA COUNTS VALUE tm) | 20 a0 50 50
9 | TOPSOIL - 150 mm
i 20.3 .
99 T FILL - sandy silt, trace clay, trace organic, 16.9 1-4-4-4 8 7
3 reddish brown, moist :
_1 1s silty clay, brown, wet 18.0 ies . .
N FILL - silty sand, red, wet 17.3 e 2]
98 —+
r %
r X 20.1 'jj
T ) SILTY CLAY TILL - trace gravel, brown, 18.4 5-6-8-9 14
-2 gfg stiff, moist
i if
i
i thitd
L ’ g;g 12.9 3-6-11-12 17
J
-3 ity
| i
% peiese 114 | 8152023 35 AR
r §ifyta
L kit
T ral
- b
- Sl
L !,ﬁi
: o
95— o
: it
i it
3 £afs
£ f E,t;’ I [
r utataty 11.0 8-22-30-30 52
] o ‘a[’
r AT
L End of horehole at target depth of 5.18 m;
94 T The borehole was open and dry upcn
- compietion of drilling
7 .
93 |-
ﬁ ,
g2
Notes:
This information pertains only to this borehole and should not be interpreted as being indicative of the site.




BOREHOLE LOG

ENCLOSURE 11

SOLA

'\\\”/} EMNGINEERING

PAGE 1  OF 1 BOREHOLE NO.: 10
LEGEND
PROJECT NO.: 10278 DATE: Cctober 19, 2017 | 4 §S - SPLIT SPOON
PROJECT: Proposed Residential Development [@]  AS - AUGER SAMPLE
/] ST-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. cfo S28 Environmental Inc. 1 C3 - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON ‘; STABILIZED WATER LEVEL
ELEVATION (M): 99.25 Geodatic CAVED AT DEPTH {M): ---- (O CAVED AT
WATER LEVEL DEPTH (M): ---- DRILLING METHOD: Solid Stem "N BLOWS /0.3 M
DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB ONV.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT {%)
L.L. LIQUID LIMIT {%)
Moisture STANDARD — P.L-LL
ELEV./ | WELL/ SYMBOLS, Content PENETRATION TESTS ELEV./ e
DEPTH | PIEZO. SAMPLERS DESCRIPTION Lo | DEPTH o
[m) DETAIL TEST DATA COUNTS VALUE {m} 200 40%0\%“
Fo B~ [TOPSOIL- 150 mm -
g9 | ) ‘\ 134 12 *
] FILL - silty sand, brown, moist 4.7 2-4-8-10 0
T ) - sandy silt, red, compact, moist
— 1 d
j ] 14.8 5-7-10-12 17 A
o8 T 335 SILTY CLAY TILL - trace gravel, grayish
L 4 Egg brown, hard, moist
I i
I _ gﬁﬁ 148 | 8-14-16-18 30 ye
-2 555
N f
R !Eﬁ - very stiif to hard
L A L ole
L Hed 15.9 5-11-17-20 28
+ iy
N Ui
-3 1edt
r %)
%61 Ef‘: Al @
i ' 5;5 106 | 9182225 40
I s
r 1
L4 1
F 13
[ A
95 i)
F .,i
i '
I fh
o ks 98 | 15-22-30-38 52 Al e
re et
94 End of borehole at target depth of 5.18 m;
3 The borehole was open and dry upon
completion of drilling
—6
93
E7
92
Notes:

This information pertains only to this borehole and should not be interpreted as being indicative of the site.




. BOREHOLE LOG

SOLA

Q\"lﬁ ENGINEERING

ENCLOSURE
PAGE 1  OF 1 BOREHOLE NO.: 11
LEGEND:
PROJECT NO.: 10278 DATE: October 17, 2017 !l S8 - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
/] ST-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. c/o S28 Environmental Ing. 1) CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON % STABILIZED WATER LEVEL
ELEVATION (M}: 99.36 Geodatic CAVED AT DEPTH (M}; ---- (- CAVED AT
WATER LEVEL DEPTH (M): ---- DRILLING METHOD: Solid Stem "N" BLOWS /0.3 M
DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB OV.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT (%)
L.L. LIQUID LIMIT (%)
Moisture STANDARD H P.L-LL
ELEV./ WELL/ SYMBOLS, ELEV./
ETRATION TE
DEPTH | Piezo. SAMPLERS DESCRIPTION Content P:I:Jw STISN" pepTH| © ML
* "N"Val
{m) DETAIL TEST DATA COUNTS VALUE {m) | Joaos0s0 T
FJ ASPHALTIC CONCRETE - 40 rom
Sand and Gravel - 560 mm ]
99 . 2.3 I
5 12-9-9-10 18 h
. FILL - silty sand, brown, moist
1 | i
; 7.5 0-1-3-7 4
98 SILTY CLAY - trace sand, brown, soft,
L moist
J SILTY CLAY - trace gravel, brown, very
, Stiff, moist 15.3 5-7-9-12 16
97+ CLAYEY SILT TILL - trace gravel, brown,
[ very stiff, moist 13.4 4.7-10-16 17 I I
-3
[ SILTY CLAY TILL - some gravel, frace
t shale fragments, reddish brown, hard, ne
E slightly moist 11.4 6-9-24-31 33
-4
95—
N SILTY CLAY TILL - trace gravel, dark
+ brown, hard, slightly moist YN
L g 11.2 10-16-23-30 39
o4 ﬁ: £nd of borehole at target depth of 5.18 m;
T The borehole was open and dry upon
C completion of drilling
-6
93
-7
92—
Notes:

This information pertains only to this borehole and should not be interpreted as being indicative of the site.




SOLA

I\ =2 Yo’ B .
PAGE 1  OF 1 BOREHOLE NO.: 12
LEGEND:
PROJECT NO.: 10278 DATE: October 19, 2017 L4 SS - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
[]  ST-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. cfo 828 Environmental Inc. 1l CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON x STABILIZED WATER LEVEL
ELEVATION (M}: 99.33 Geodatic CAVED AT DEPTH (M): ---- (O CcAVED AT
WATER LEVEL DEPTH (M): 3.82 DRILLING METHOD: Solid Stem "N" BLOWS/03M
DRILLER: Strong seil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB O.V.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT (%)
LL  LIQUID LIMIT (%)
Moisture STANDARD H P.L-LL
ELEV./ | WELL/|  SYMBOLS, Content PENETRATION TESTS ELEV./ L e
DEPTH PIEZO. SAMPLERS CESCRIPTION BLOW N DEPTH N "N. V |
“ Valuf
{m} DETAIL TEST DATA COUNTS VALUE m) | 204060 80
e ‘ASPHALTIC CONCRETE - 50 mm 3.0
[ ISand and Gravel - 25 :
99 \ i 7-6-7-7 i3 2
E FILL - silty sand, grey, moist 7
E ; - reddish brown, wet
r 14.3 2-2-7-13 g ©
98
E SILTY CLAY TILL -trace gravel, brown,
L tiff, moist
) very sl mais 14.6 5.7-9-11 16
o7
i 12.0 5-8-20-25 28 M
; 3 - hard
%6 : 88 | 14-28-39-36 67 4 S
+ it
C4 58
- et
95 - ¢
w
r fit
¥
I e
L g 105 |11-26-13-50*13|  50° AL ®
04 I End of borehole due to spoon refusal at
[ 516 m;
- Borehole was open and dry upan
L completion of drilling.
F6
93—
=7
92 —

Notes: 50713 denotes 50 plus blows for 13 cm sampler penefration after 1st 45 cm;

This informatien pertains only to this barehole and should not be interpreted as being indicative of the site.




ENCLOSURE 14 BOREHOLE LOG
PAGE 1  OF 1 BOREHOLE NO.: 13

PROJECT NO.: 10278
PROJECT: Proposed Residential Development

DATE: October 17, 2017

CLIENT: 1967012 Ontario Inc. ¢fo 828 Environmental Inc.
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON
ELEVATION {M): 99.35 Geodatic CAVED AT DEPTH (M): ---

SOLA

!
\/ EMNGINEERING

LEGEND:

$S - SPLIT SPOON
]  AS- AUGER SAMPLE
ST - SHELBY TUBE
Il cs-CORE SAMPLE
X STABILIZED WATER LEVEL
> CAVED AT

WATER LEVEL DEPTH (M}: --—-- DRILLING METHOD: Solid Stem "N" BLOWS /0.3 M
DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%}
LOGGED BY: KA REVIEWED BY: KB OV.M ORGANIC VAPOUR MONITCR
P.L. PLASTIC LIMIT (%}
LL.  LIQUID LIMIT (%)
i DARD .
ELEV./ | WELL/ SYMEOLS, T:.:St::: pEN:::xTu?: TESTS ELEV./ 'A_| polLL.
DEPTH | PIEZO. SAMPLERS DESCRIPTION — o) DEPTH M.C.
m DETAIL TEST DATA ® "N"Valup
tm) COUNTS vawe | ™ | 20406050
° L :
i /% _ |/SPHALTIC CONCRETE - 100 mm 4o
09 F el im Sand and Gravel - 125 mm
[ KX %A «
L :0:0:0: T AL - silty sand, reddish brown, moist 10.3 4-4-3-3 7
g Fo%ates
I K904
1 9s%%S 19.2 S 2
- (XX | 2 1-2-2-7 4 I
F e - — 18.1
981 Ff ;g SILTY CLAY TILL - trace gravel, brown, :
[ gg g; soft, moist
C botenid
f g? Eg 3 156 | 681212 20 i
L e ’g
L acatie
97 - E’
A
N 5’ Py
[ ; ; 4 11.0 4-12-20-24 32 -
_: ’
r 3 ’
:
9] | 5 97 | 12-20-30-32 50 A—e
o
; '3‘
T ] ;i - frace shale fragments, hard
| 4 L4
L §
i ¢ I 101 | 9-18-30-20 48 oL e
95 I e
L F
N , gg
I 3]
5 4 7 8.1 12-18-28-42 46 uull
. o
. i5irs
94— qHd
ik
5 : Eg
L g g ‘g
L éq SILTY CLAY TILL - grayish brown, hard,
093 _E ;g 8 Sllghﬂy moist 145 20_36_501’114 50" -, L ]
L End of borehole due to spoon refusal at
T 6.53 m;
-7 Borehole was open and diy upon
[ completion of drilling
92

Notes: 50*/14 denotes 50 plus blows for 14 cm sampler penetration after 1st 30 cm;

This information pertains only to this borehole and sheuld not be interpreted as being indicative of the site.




\ SOLA
PAGE 1  OF 1 BOREHOLE NO.: 14
LEGEND
PROJECT NO.: 10278 DATE: October 17, 2017 | $S - SPLIT SPOON
PROJECT: Proposed Residential Development AS - AUGER SAMPLE
]  ST-SHELBY TUBE
CLIENT: 1967012 Ontario Inc. c/o $28 Environmental Inc. 1) CS - CORE SAMPLE
LOCATION: 1335,1349 and 1355 Ptains Road East, Burlington, ON X STABILIZED WATER LEVEL
ELEVATION (M): 99.39 Geodatic CAVED AT DEPTH (M): 4.26 (O CAVED AT
WATER LEVEL DEPTH (M): 1.57 DRILLING METHOD: Solid Stem "N*  BLOWS/03M
DRILLER: Strong Soil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%)
LOGGED BY: KA REVIEWED BY: KB O.V.M ORGANIC VAPCUR MONITOR
P.L.  PLASTIC LIMIT (%}
L.L. LIQUIDLIMIT (%)
Molsture STANDARD H P.L-LL
ELEV./ WELL/ SYMBOLS, Content PENETRATION TESTS ELEV./ A ME
DEPTH PIEZO. SAMPLERS DESCRIPTION BLOW e DEPTH N V I
o "N'valuk
(m) DETAIL TEST DATA COUNTS VALUE M) | 204040 58
[0 ASPHALTIC CONCRETE - 25 mm
[ Sand and Gravel - 650 mm A
99—+ 7.5 o
[ 6-9-9-3 18
£ FILL - silty sand, trace clay, reddish brown,
1 wet
g 17.5 2-3-3-4 6 M
98| FILL - silty sand, reddish brown, moist
E 206 i
T 3-5-8-8 13
-2 SILTY CLAY TILL - trace gravel, brown, 16.0 4
L stiff, moist
97T - very stiff to hard
L 12.8 5-9-12-13 21 =
_ s
9 96 | 6-13-10-23 23 =i
_ .
- 9.9 8-18-29-35 47 S L
95 *:
T, 96 |14-30-40-50%13| s50° sl [®
[ End of borehale due to spoon refusal at
24 — 517 m;
r Borehole caved at 4.26 m and water level
L at 3.81 upon completion of drilling
-6
93t
7 ,
92
Notes:
This information pertains only to this borehele and should not be interpreted as being indicative of the site.




ENCLOSURE 16 BOREHOLE LOG

PAGE 1  OF 1 BOREHOLE NO.: 15

PROJECT NO.: 10278 DATE: October 17, 2017
PROJECT: Proposed Residential Development

CLIENT: 1967012 Ontario Inc. ¢/o $23 Environmental Inc.
LOCATION: 1335,1349 and 1355 Plains Road East, Burlington, ON

{

\ SOLA

é} ENGINEERING

LEGEND:

Pi  SS-SPLITSPOON
(]  AS-AUGER SAMPLE
/1 sT-SHELBY TUBE
Il cs-CORE SAMPLE
X

. _J

STABILIZED WATER LEVEL

ELEVATION (M}: 99.37 Geodatic CAVED AT DEPTH (M) --- CAVED AT
WATER LEVEL DEPTH (M}: - DRILLING METHOD: Solid Stem "N BLOWS /0.3 M
DRILLER: Strong Seil Inc. DRILL RIG: CME 75 M.C. NATURAL MOISTURE CONTENT (%]}
LOGGED BY: KA REVIEWED BY: KB O.V.M ORGANIC VAPOUR MONITOR
P.L. PLASTIC LIMIT (%)
LL.  LIQUID LIMIT (%)
Moisture STANDARD H P.L-LL
ELEV./ | WELL/ SYMBOLS, ELEV./
DEPTH | PIEZO. SAMPLERS DESCRIPTION Content R O T I pepTh | & M. L
(m) DETAIL|  TESTDATA czlf::s VATUE tm) | B ol
o TOPSOIL - 300 mm ,
: e Bl 226 o |
99 T beteded FILL - silty sand, reddish brown, moist 1-2-3-3 5 =
i 950593 13
: KR
i :’:’z - trace clay
r Po%e%s o=
00 14.6 1-2-3-9 5
r Po%ede!
=
: :ﬁ;ﬁ SILTY CLAY TILL - trace gravel, brown,
r il very stiff, moist L
1 i 18.6 4-7-10-12 17
-2 L
i 97
: ghatd
7 g4
i : E;; 14.9 5-9-12-17 21
iy it
-3 1%
r i - hard
: it
% it 12.5 7-8-26-35 34 A8
: i
I \ : gsa - slightly moist
[ 244
_ g 122 | 8-21-27-28 48 S
95 -1 4§ﬂ
C 1b53%
Ts it 11.3 9-19-23-38 42 g
r gLk
I End of borehale at target depth of 5.18 m; 1T
94 3 Borehole was open and dry upon
completion of drilling.
_? .
93|
-7
92
Notes:

This information pertains only to this borehole and should not be interpreted as being indicative of the site.




KEY TO SYMBOLS Enclosure 17

Symbol Description Symbol Description
Strata symbols Description not given for:
n FFFII
7 Pavement ’ o ]
o ) // Description not given for:
’/ /f "CZCZ"
Fill
Misc. Symbols
Silty clay till A Natural Moisture Content
Fill clayey = Stabilized
Water Level
Clayey silt till ’l\ Drill Refusal
e Clayey siit > Description not given for:
"RNOTE1"
I Silty clay Soil Samplers
A
Split Spoon
. Topsoil ﬂ pItSp

Notes:

Terms describing RELATIVE DENSITY, based on Standard Penetration Test "N"-Value for COURSE GRAINED soils
{major portion retained on No. 200 sieve).

DESCRIPTIVE TERM [ "N"-Value (blows/0.3m), Relative Density (%) ]

- Very Loose [ less than 4, less than 15 ]

- Loose[4to10,15t035]

- Compact or Medium [ 10 to 30,35 to 65 ]
-Dense [30to 50,65 t085]

- Very Dense [ greater than 50, greater than 85 ]

Terms describing CONSISTENCY, based on Standard Penetration Test "N"-Value for FINE GRAINED soils (major
portion passing No. 200 sieve)

DESCRIPTIVE TERM [ Unconfined Compressive Strength (kPa), "N"-Value (blows/0.3m} ]

Very Soft [ less than 25, less than 2]
Soft[25t050,2to4]

Firm {50 tc 100,4to 8 ]

Stiff [ 100 to 200, 8t0 15]

Very Stiff [ 200 to 400, 15t0 30 ]

Hard [ greater than 400, greater than 30 ]




KEY TO SYMBOLS

Symbol Description
Soil Samplers

[E] Description not given for:
IIAsll

Monitor Well Details

—

Flush-mount
Cover

Pipe Riser

I] Bentonite Slurry

Silica sand, Blank PVC

Slotted Pipe w/ Sand

No Pipe, Sealed

Bentonite Pellets

Silica Sand, No Pipe
(End Plug)

No Pipe, Filler Material

Enclosure 17
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